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New Rules of the Telephone Company. 

\ new rule in relation to telephoning to a 
telegraph office has just been put in opera- 
tion by the Southern New England Tele- 
phone Company. The rule is to this effect : 
Some time since the Bell Telephone Com- 
pany made a contract with the Western 
Union Telegraph Company, whereby the 
f 
V 


ner should place an instrument in the 
us oftices of the latter, to be used ex- 

ively for sending a message to the office 
of ihe telegraph company, said message to be 
S¢ away. 


> 


Fic. 
to the effect that the telephone company 
should receive a certain percentage for every 
message sent to the telegraph office through 
the telephone. Not only have the telephones 
been used for this purpose, but for every- 
thing else. In consequence of this, the 
telephone company have notified the tele- 
graph company that hereafter 10 cents will 
be charged for every message going through 
the telephone. The difficulty is now being 
considered by the two companies, and the 


matter, it is thought, will be amicably 
settled. 








Electrical Progress in China. 

The news reaches us says the London 
Electrical Engineer that a telephone has been 
put up at the palace of the ‘‘Seventh 
Prince,” This is encouraging news from 
the capital of China, though telephones 
are not new to Peking, as several short 
lines have been set up experimentally 
within the past seven years. They have 
even been used at the Great Wall of China 
(the very existence of which wall was dis- 
puted not long age), as well as in the Bud- 


The terms of the contract were | dhist temple of the Azure Cloud, some few 





leagues to the north of the capital. The 
fact that the telephone is making its way in- 


| to the palaces constitutes a distinct step in 


advance, and it is to be hoped they will 
speedily find favor in the eyes of the literati ; 
among the mercantile population of the 
Southern ports they have long been accepted 
as useful aids to commerce. Electric light- 
ing is likely to have a grand future in Hong 
Kong now that regularity of supply can be 
depended upon, and before long the system 


is matter for regret that the uncertainty and | The Storage Battery Work of the 
oft-repeated failures which attended the | Mutual Electric Manufac- 
earlier installations gave rise to so much de- | turing Company. 

lay, for Chinese merchants are always will- | The excellent and progressive electrical 
ing to embark capitat in any undertaking | work done in the past year by the Mutual 
which can be made to pay a dividend, when | Electric Manufacturing Company, of Brook- 
they are not interfered with by the mandarin | lyn, N. Y., is worthy of the special mention 
element. We venture to say that those who | | the Review is pleased to give in this issue. 
knew China 20 years ago are now agreeably | For more than a year past the chief men of 
surprised to find our Western inventions | the company, Mr. Theodore E. Otis, presi- 
have begun to take root even to the trifling | dent and general manager, and Mr. Edward 
extent already witnessed, for asa rule, the | R. Knowles, electrical engineer, have been 








is certain to spread to all the open ports. It 


progress made, though slow, is sure. For | quietly perfecting a storage battery, as well 
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1.—STorAGE BATTERY OF MutTuAL ELECTRIC MANUFACTURING COMPANY OF BROOKLYN.—KNOWLES PATENT. 


all that, we should like to see a little more | as arc lighting and. ‘‘ combination,” system 
life put into affairs out there, for we have | which is now presented to the general pub- 
proof that vital changes may be rapidly | lic in a very interesting and attractive cata- 
effected, without danger to the country or | logue. 

the individual, when we turn to China’sen-| In addition to perfecting the electrical ap- 
terprising neighbors, the Japanese, regard- | paratus and completing the smallest details, 
ing whom there were such dismal prophe- | the company has enlarged its already large 
cies a few years ago. It was freely asserted | factory facilities in Graham street, Brook- 
then that Japan was going ahead at a pace | 'lyn, and is now in shape to handle the 


which could not last, but the change, stu- 
pendous though it ‘undoubtedly was, | immense business that they anticipate, and 


as 
been permanent and beneficial in the highest which the increasing demand for electric 
degree. }light is sure to bring them. Electrician 
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Knowles has made a special work of devel- | inoxidizable alloy and improvements in the 
oping the storage battery for electric light- | mechanical construction of the battery, by 
ing, along with which he has perfected and | Means of which all buckling of the plates, 
improved his dynamo and apparatus gener- | scaling, falling out of the plugs of active ma- 
ally for generating and controlling the | terial and sulphating is avoided, and the de- 
electric current. 


that it is incorporated for the manufactur- The battery has the minimum 


ly increased. 


The company announces | sirability and efficiency of the battery great- | 


30 amperes ; floor space occupied, 8 inches | points are located the necessary switches, 
by 9 inches ; height, 9inches. The cell is | indicators, and safety devices for controlling 
| furnished in two forms, one in glass jars for | the charge and discharge of the storage cells, 
| stationary installations, and the other in | and from these points are carried the wires 
| rubber or composition boxes, with covers | which connect with the electric lamps and 
for motive purposes. , distribute the electric energy to them when- 
| The idea of distributing electricity over | ever needed. Each building is also furnished 
| large areas economically and satisfactorily | with an electric meter which records the 
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ing of all kinds of electrical apparatus, and 
having practically developed several of its 
most valuable devices presents them to the 
public confident that every purchaser and 
user will be highly satisfied. Mr. Knowles 
is the inventor of all the work, and it is due 


to the energy and faith of the president, Mr. | 


Fic. 2.—BATTERY STATION SWITCHBOARD 


| of inactive material, and the company assert 


that it has the maximum output of current 
for any battery of its size in the market. 
, The standard cell is shown in Fig. 1. This 
| is known as the type E cell and is the size 
fer which there is the most demand, al- 
though batteries of any size are furnished 





Fie. 3.—AvuToMATIC RHEOSTAT AND REGULATOR. 


Otis, that the work has been so successfully 
and intelligently carried to completion. 

In Fig. 1 we present a view of the im- 
proved Knowles storage battery, in which 
the inventor claims that he has been enabled 
to overcome many former difficulties. 


improvements claimed are, briefly, a superior | 


The | 


It is made up of 19 plates (10 
negatives and 9 positives). Its general ap- 
pearance is shown in the cut. Its internal 
resistance is very low, about 0.015 ohms, 
and its electrical capacity, varying with the 
| rate of discharge, is from 125 to 200 ampere 
Its weight is 25 pounds; electro- 


p19] 
2 volts; maximum current, 


as desired. 


| hours. 
motive force, 


= 











—MtcTvuaL ELECTRIC MANUFACIURING Co. 


is a leading one with the Mutual Company. 
This system consists generally of a central 
generating station, where are located the 
necessary electric generators or sources of 
electric energy, which may be of any ap- 
proved form, suitable for the charging of 
storage batteries. Here also are located the 
boilers and engines and all the apparatus 
used in controlling and governing the dis- 
tribution of the electric current. At this 
point all the distributing circuits center at a 
common switch-board and the automatic re- 
gulators and safety devices are located. 
From this point the charging circuits are 
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Fic. 5.—WaALL REGULATOR FOR DYNAMO. 


carried to the places where the storage bat- | 
teries are located, which may be at any point | 
where lights are needed and may be maby | 
miles distant from the generating station 

The storage batteries are located wherever | 
lights are desired, in any convenient position 

in the cellar of the buildings, or outside in | 
the yards, or in fact any place in which it 
is most convenient to put them, At these 





i 
















amount of current used, the same as gas is 
registered. When the charging of the 
battery has been accomplished, the battery 
is cut out from the charging circuit and each 
set then becomes a station in itself, isolated 
from and independent of all external help. 
This is a general outline of this system of 
lighting, subject to such modifications as 
circumstances may rendernecessary. This 
system has now been in operation for more 
than a year and bas successfully met every 
test to which it has been subjected. A 
station with capacity of 4,000 lights is in 
constant use in Brooklyn. The important 
details of the system are illustrated, each 
figure being named beneath. The aute 
matic regulator is shown on the dynamo 
cut, and is a simple and novel device, by 
means of which the current supplied to the 
lamps is kept perfectly even and uniform. 
whether there be one or the full complement 
of lamps in circuit, varying automatically 
the action of the dynamo with every fluctua- 
tion of the circuit, keeping the current con- 
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Fig. 4.—Sarety Cur Our FoR BATTERY. 


stant, and varying the power exactly in pro- 
portion to the work done. There are two 
forms of regulators made—one acting at the 
dynamo to keep the current in the circuit 
constant under all changes of resistance, and 
the other (Fig. 8) acting independent of the 
dynamo and operating at any point of the 
circuit to keep a constant circuit resistance 
under al] variations of current, 











July 20, 1889 


ELECTRICAL REVIEW 








Overhead Wires all Right when Prop- 
erly Put Up. 

Speaking in defence of the overhead wires, 
Philip N. Jackson, the secretary of the 
Newark Electric Light Company, says: 
‘« Electric lighting is a great invention ; the 
dangers that have attended its introduction 
do not compare with those from the adop- 
tion of gas, railroads and other great 


improvements. More people are smothered 











BARTLETT & C0. N.Y. 
1G. 6.-—-WALL REGULATOR AND SAFETY 
CutT-oUT FOR DYNAMO. 
illuminating gas in one year in New 
rk than are killed by all the electric light 
ires in the United States. More people 
e killed by railroads in one week than 
ive been by our wires since the beginning, 
nd even the horse cars take a much larger 
imber of lives. 
‘The objections urged against wires in 








BARTLET£ co.ny 

Fic. 8.—BATTERY CHARGING BOARD. 
the air are these: First, the unsightliness of 
the wires and poles; second, the liability 
to damage during storms ; third, the inter- 
ference with fire alarm and other wires; 
fourth, the danger to persons from coming 





in contact with them, and fifth, the damage 
liable to result to trees and buildings when 


Albany, N. Y —The Central New York 
Electric Light and Power Company is 


the wires are not properly protected. It is| formed by Alexander Van Vleck, Russell 


claimed for the subway that it would remove 
all of these troubles, but I am convinced 


B. Wheeler and George Barrow. They pro- 
pose to manufacture and furnish electricity 


that it would remove one and introduce | for illuminating purposes and for power to 


other elements of danger. 


individuals and corporations. The company 


‘*Unsightly poles and badly strung wires | will locate at Skaneateles, Onondaga county. 


would disappear, of course, but the danger to | 


The capital is $100,000. 





Fic. 7.—ELEctric METER. 


individuals would take new shape. There 
would be underground explosions and leaks 
in the streets that would charge the ground. 
The danger to persons and horses, because 
of the larger area of territory that would be 
electrified, would be increased. The paving 
would have to be torn up constantly to re- 
pair damages. No one could come in con- 
tact with the wires, of course, but something 


worse would result. You can see the wires 














Saratoga, N. Y¥.—The Saratoga Electric 
Railway Company, to construct and operate 
an electric railroad, two and one-quarter 
miles in length, in Saratoga Springs. The 
capital stock is $50,000; directors, J. M. 
Burt, of Bennington, Vt., William B. Fer- 
guson, of Boston, and John L. Butman, 
Caleb W. Mitchell, George W. Morton, 
James H. Pardue and. Denman Vail, all of 
Saratoga. 








Fie. 9.—SToraGe BarreRY AND Rack.—(For illustrations of Dynamo and Regulator, 
see page 9). 


now and avoid possible danger, but if they | 
were underground their power would be in- 
visible. One might walk unconsciously 
upon a perfect battery of electricity. Some 
damage has occurred to property and trees 
in this city from the proximity of wires, 
but $100 would probably pay for itall. The 
accidents were not due to overhead wiring, 
but to bad overhead wiring. 





Brooklyn, N. Y.—The Bedford Electric 
Power and Lighting Company is formed by 
Henry E. Oakley, William A. Ainsworth, 
J. H. Mason, V. Smith and Henry Lotz. 
They propose to form a corporation to fur- 
nish to and operate electric light systems in 
the different cities, towns and villages of the 
state and in other states. They will locate 
in the city of Brooklyn. The capital stock 
is $50,000, 














Galion, 0.—The Galion Electric Carbon 
Company, Galion. Capital stock, $25,000. 


Philadelphia.—The Woodstown Electric 
Light, Heat and Power Company ; capital, 
$25,000. 


Auburn, N. ¥Y--The Owasco Lake Elec- 
tric Railway Company at Auburn was 
granted a franchise. 


Washington, D. C©.—The Washington 
Street Railway Company has been chartered 
vith a capital of $60,000. Work on the line 
will begin at once. 


Hornellsville, N.Y.-—The American I!lu- 
minating Company, of Hornellsville, filed a 
certificate of an increase of their capital 
stock from $42,000 to $46,200. 


Peoria, Ill.—Light, Heat and Power Com- 
pany. of Peoria ; capital, $50,000 ; to manu- 
facture gas machines. Incorporators: Jos. 
Elder, N. C. Dougherty, J. N. Whelpley. 


Chicazo. Ill.—The Connolly Motor Com- 
pany ; to buy, sell and operate street railway 
motors; capital stock, $2,500,000; incorpora- 
tors, Charles Bonner, William F. Swan and 
Francis 8. Bates. 


Cincinnati, 0.—The Cincinnati Electric 
Light and Power Company, with a capital 
stock of $500,000, was incorporated by 
Aaron B. Champion, E. Cort. Williams, 
Archibald Stuart, Eugene Wambaugh and 
Waldo P. Adams. 


Quincy, I11.—The Quincy Motor and Car- 
rying Company, of Quincy ; to establish and 
operate railways, and operate them by elec- 
tricity or other motor power. Capital $100,- 
000. Incorporators: E. H. Osborn, J. N. 
Duker and Q. T. Dickason. 


Joliet, I11.—The Joliet & Lockport Elec- 
tric Street Railway Compuny ; location, 
Joliet ; to operate a street railway by bor-e 
or electric motor. Capital stock, $50,000. 
Incorporators: C. H. Bacon, John R. 
McDonald and A. L. Moody. 


San Francisco, Cal.—The Pacific Tele- 
phone Company ; the directors are Lloyd 
Tevis, George 8S. Ladd, Evans 8. Pillsbury, 
W. F. Goad and W. C. Gibbs, of San Fran- 
cisco, Samuel Hubbard, of Oakland, and 
W. H. Forbes, of Boston. The capital 
stock is $5,000,000, of which only $2,500 is 
subscribed. 


Schenectady, N. Y.—The Mohawk Valley 
Electric Company, capital $200,000, to 
manufacture and use electricity for light, 
heat and power. The trustees are: William 
G. Schermerhorn, Albert Shear, E. Nott 
Schermerhorn, George A. Streeter, James 
A. Van Vorst, Simeon L. Phillips and 
Francis H. Leonard. 


Revere, Mass.—The Revere Gas Com- 
pany. Capital stock of $50,000. William 
W. Lowe, president ; D. Morgan Crosby, 
treasurer. The company is organized for 
the purpose of making and selling gas for 
light and heat, and generating and produc- 
ing electricity for light, power and heat. 


Lexington, Ey.—The Citizens’ Electric 
Light and Power Co.; capital, $100,000. 
The officers are: President, G. A. DeLong ; 
secretary, W. H. Boswell ; treasurer, J. W. 
Rodes ; directors, G. A. DeLong, 8. P. Kerr, 
J. D. Yarrington, W. H. Boswell, E. M. 
Norwood, J. W. Rodes and D. F. Frazier. 


Kansas City, Mo.—The Pittsburgh Elec- 
tric Light and Power Company; capital 
stock, $50,000. Directors, B. F. Hobert, of 
St. Louis, Mo.; C. E. Grannies, of New 
Haven, Conn.; A. E. Stillwell, C. H. Ham- 
matt, of Kansas City, Mo., Frank Playter, 
B. H. Wilson, F. E. Doubleday, D. Ramsey, 
of Pittsburgh ; J. M. Goff, of Walnut, 
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Express Money orders, P. O. orders and 
checks payable to order of ELECTRICAL 
Revsew, P. O. Box 3329, New York. 

(@> No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
nake no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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Once more it is claimed that a Denver, 
Colorado, inventor has discovered a chem- 
ical compound from which light, heat and 
power can be obtained at a cost much below 
that of electricity. 











The probabilities are that the dogs operated 
and experimented upon by ‘expert elec- 
tricians” did not die in consequence of 
shock, but because the autopsy on their 
quick remains was begun with a dissecting 
knife, and carried to the death. Noone 
will care to take the responsibility of deaden- 
ing a man’s senses by electricity, with the 
possibility, nay, the probability, before him 
of resuscitation after burial.—Howard, in 
N. Y. Press. 





The very interesting and instructive series 
of lectures delivered before the Electric 
Club during the past six months will be 
resumed again this fall, after the heated 
term. 


The special train to the Niagara Falls 
Electric Light Convention is assured. The 
ride will last 13 hours, and will be through 
some of the attractive parts of the State, and 
will give the electrical travelers a pleasant 
day together. 





The St. Louis Electrical Exposition pro- 
mises to be a very interesting and compre- 
hensive affair. A number of fine exhibits 
areassured. St. Louisis always ‘‘at home” 
on such occasions, and will no doubt see 
that her visitors are well treated. 





In this day of consolidation it would not 
surprise us to see the leading storage bat- 
tery companies ‘‘ get together.” Then 
instead of expensive litigation over patents, 
there would be opportunity for more rapid 
development of this very attractive and 
important branch of electrical work. 

Some of the daily papers are amazed that 
the recent testimony in regard to killing by 
electricity is so decidedly against this element 
as a certain and safe means of destroying 
life. It willbe very disappointing to the 
sensational writers, if they are deprived of 
the privilege of writing up an electrical 
execution. 





The electric beam from the Eiffel tower 
lantern has a luminous intensity of about 
55,000 candles. Catadioptric rings are ar- 
ranged to make the light stronger and 
stronger as it travels from the tower, so that 
in clear weather its range—if not limited by 
the earth’s curvature— should be 127 miles, 
with an intensity of 5,000,000 candles, 





Tne electric light convention at Niagara 
Falls, N. Y., will come as a pleasant vaca- 
tion these hot days to many hardworking 
electricians. The week that it may take 
them away from business will undoubtedly 
be profitably spent, not only in acquiring 
information, but also in enjoying a cooling 
at the most beautiful and interesting falls in 
the world. 


A New York dog came in contact with a 
live electric light wire, and remained for 
nearly ten hours in a deathlike condition. 
Now that he has recovered, his owner is the 
proudest man in the city, and physicians are 
endeavoring to discover on what plan this 
canine is built. It is charged, we hear, by 
the believers in execution by electricity that 
the dog had been retained by the other side 
to prove the uncertainty of the effect of the 
electric current on animal life. 





The New York Swn, in its usual able and 
emphatic style, is urging the celebration of 
the anniversary of the discovery of America 
by Columbus by a great International Ex- 
position, to be held in New York City in 
1892, and, ‘‘as a starter,” announces that it 
is ready to give $10,000. Some two years 
ago a similar suggestion was made in these 
columns, and we now hope to see it success- 
fully carried out. The cfectrical interests, 
we are sure, will take most active part, and 
will alone be able to present an exhibition 
that will surprise every one. 





The announcement is made by the South- 
ern New England Telephone Company that 
tickets will be demanded of persons using 
individual telephones who are not subscri- 
bers. This will be a blessing to subscribers. 
It has grown to be a habit with a great many 
people to use their neighbor’s telephone with- 
out any regard for the trouble, worry and 
cost that the subscriber endures. To remedy 


the evil this company has issued the tickets. 
Subscribers will be compelled to demand 
them or be subjected to increased rates. The 
company has the good of its subscribers in 
mind when it enforces such a rule, for by 
cutting out non-subscribers the service will 
be made better for those who pay. 


It is 





surprising that the number of people who use 
atelephoneand never pay is so large. The 
telephone is apparently looked upon as a pub- 
lic convenience, and quite often inthe smaller 
cities a single telephone is expected to an- 
swer for the entire block. This is not only 
an injustice to the company but is also a 
great annoyance to the paying subscriber 
who from a generous idea of neighborly 
courtesy, is generally indisposed to refuse. 
The New England experiment will interest 
all the companies. 





We do not think our new postmaster-gen- 
eral does himself any credit in attempting 
to cut down the rate for government tele- 
grams to one mill a word. This govern- 
ment is not a mendicant, and can afford to 
pay a just price for services received. The 
former rate of one cent a word wascertainly 
low enough, and if Mr. Wanamaker has 
really decided to cut the rate down to one 
mill he has placed himself in a very ridicu- 
lous position, one from which he will very 
likely have to recede if he expects any gov- 
ernment telegraphing to be done. 








The board of regents of the University of 
Michigan (Ann Arbor), have authorized a 
course of study in the university leading to 
the degree of Bachelor of Science in Elec- 
trical Engineering. This course will be 
parallel with those in civil, mechanical and 
mining engineering, with the same require- 
ments for admission. In addition to special 
electrical courses, laboratory work, etc., 
complete tests of central electric light and 
power stations will be undertaken, and the 
student will be made acquainted with the 
best practice in electrical manufacturing and 
engineering by visits to places where such 
enterprises may be seen on a large scale. 





WHEREIN LIES ECONOMY. 

The average person, uninformed on elec- 
trical matters, will say that he is waiting 
for some great invention to be made, where- 
by the electric light or the electrical distri- 
bution of power may be cheapened and 
brought within the reach of the general 
public ; whereas the universal use of elec- 
tricity in the immediate future rests but very 
little with the manufacturer, still less with 
the inventor. Electrical apparatus has al- 
ready arrived ata state of perfection which 
can never be greatly improved from a 
mechanical standpoint, neither can its 
efficiency, as a force transformer, be in- 
creased more than 10 or 15percent. At the 
present time it rests almost wholly with the 
producers, that is, those who operate appa- 
ratus and control the methods which obtain 
in distributing stations, to say if the public 
shall be served more cheaply than it is to- 
day. This is not to be brought about by a 
more forceful application of the great stimu- 
lus of this age—direct competition ; but by 
a more general and comparative study of 
the principles of economy which apply iu 
every department of the industry, from the 
shovel to the lamp socket. Asin other de- 
partments of human effort, this can only be 
obtained by each individual profiting by the 
experience of the whole fraternity. The 
truth of this principle as applied to all forms 
of industry, is shown by the prosperity of 
the various associations where producers 
meet for the interchange of ideas. In the 
electric lighting industry it is shown by the 
prosperity of the National Electric Light 
Association, the New York Electric Club, 
and the smaller societies throughout the 
conntry which have come into existence in 
compliance with the popular demand for the 
interchange of specific knowledge. Should, 
however, some fortunate individual devise 
some better way of obtaining electricity 
than our present method of cutting lines of 
magnetic force with conductors, for a time 
undoubtedly the burden of the labor would 
be thrown back upon the inventors, and the 
producers would find time to gather their 
energies for renewed efforts. 





We still are of the opinion that no crim- 
inals will be executed by electricity. Some 
interesting testimony in this respect appears 
on another page. 








THE EXHIBITION OF 1892. 

It would be well forall our manufacturers 
of electrical apparatus, machinery ard sup- 
plies to keep this coming event (for we think 
it is sure to come and to this city) well be- 
fore their minds. The time appears long 
but the world to-day is a busy one and the 
months roll away with a rapidity which as- 
tonishes the busy man when he stops work 
long enough to reflect. Almost before one 
can realize it, 1892 will be in view, and we 
trust our electrical brethren wili be ready to 
show the sight seeing millions all their mag- 
nificent possessions. Let them see and at 
length comprehend the fact that electricity 
is the lever that Archimedes sighed for when 
he proposed to move the world. Let them 
see the great manifestations of this great 
force. Electric light companies can show 
the perfection which has been attained in 
the way of genera] and special illumination 
Telephone companies can practically exhibit 
the completeness of theirsystems, both short 
acd long distance. But the richest harvest 
of admiration will be garnered by the man- 
ufacturers of electric motors and motor sys 
tems. The possibilities for them are 
great. 

In the present state of the art there is 
nothing whatever in the line of practical ob 
stacles to prevent every piece of moving 
machinery in the exhibition buildings and 
grounds being operated by electric motors. 
Extravagant or Utopian this may seem, but 
the idea is quite feasible. More than that, 
it is quite probable that when one comes to 
consider the vast amount of power which 
will likely be called for, the interminable 
labyrinth of shafting, pulleys, counter- 
shafting and belts, and the great cost of all 
this, not to mention the enormous loss of 
power in such a system of transmission, one 
will be very apt to conclude that money can 
actually be saved by making the entire 
power plant of the exhibition electric. And 
can any of our readers give a rational ob- 
jection which will be of an insurmountable 
nature? We think not. 

Further still, what is to prevent the utili- 
zation of some of our comparatively near 
water-falls as the prime source of power ? 
We see nothing in the way. Ten thousand 
horse-power could easily be brought into 
New York from distant points. Insulation 
is no obstacle. Give the manufacturers of 
the underground conductors the right to 
select the style and construction of the con. 
duit, and we have no doubt they would 
gladly undertake the work and guarantee 
the safe and practicable transmission at a 
pressure of even 10,000 volts. At this pres- 
sure 1,000 amperes could be carried on quite 
a moderate conductor, and an all-metallic 
circuit would be attainable at a moderate 
cost. 

There need be no trouble about the genera- 
tors. They can be made to give the cus- 
tomary 1,100 volts, and the higher pressure 
for transmission obtained by means of large 
converters, to be again reduced at the con- 
fines of the exhibition grounds by ordinary 
converters for distribution and use at a 
pressure which will be entirely harmless. 
Where the consumers want continuous cur- 
rents, motor-converters can be used, and 
thus all known systems of motors can be ac 
commodated. 

But the accomplishment of such a seem- 
ingly gigantic end can be brought about 
only by energetic and harmonious work on 
the part of the electric motor and generator 
manufacturers, together with those whose 
special field is underground conductors. 
Will they do it ? 

We shall be glad to hear from them, and 
put our shoulder to the wheel right 
along. 





The only thing rendered certain by the 
long inquiry into the subject of execution 
by electricity in New York is that death by 
electricity is not yet sufficiently understood 
to be prescribed by law. Until this form of 
execution can be made as sure in action as 
that by hanging, shooting or the guillotine, 
it should not be adopted by any Govern- 
ment that claims to ke humane.— Philadel- 
phia Inquirer. 
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OUR CHICAGO LETTER. 


Electric Railway in Des Moines.—A cor- 
respondent at Des Moines, Iowa, thinks there 
was never anything quite so nice (barring a 
new baby) as an electric railway. There 
was a horse-car road, finely equipped with 
new cars and fine horses, but the people 
would not ride. They preferred to walk 
rather than drag along at a slow pace over 
the heavy grades in the city. The road did 
not pay expenses. The system was changed 
to the Thomson-Houston electric system, and 
cars are now running on a track nearly five 
miles in length, with several branches, loaded 
to their full capacity, making six or eight miles 
in hour, up and down 10 per cent. grades, 
without overheating the journals or sweat- 
ing the conductor. On one of the branches the 
ther day there were nearly one hundred 
people on a car, the only connection between 
it and the power house three miles distant 
being a number two copper wire up in the 
air. That car with that load ran six miles 
un hour up ten percent. grades, stopping and 
starting at any required point. The company 
have never had a dollar of repair to make 
mm the road—none have been needed. The 
cars are always crowded, and the stock which 
was on the market at 25 cents on the dollar 
. short time ago is now hard to find at 150. 
lhe road is paying eight per cent on $400,000, 
ind the operating expenses are less than for 
horse car lines, Hurrah! 

on for Monopoly.—The Brush Com- 
pany claims the original right of patent in 
storage battery, as decided by the U. S. 
patent office in the struggle between 1882 
ind 1886, and at the September term of the 
U. 8. Cireuit Court in New York will bring 
suit against the Electrical Accumulator Com- 
pany, of New York, and other concerns 
inanufacturing storage batteries, in an effort 
to sustain the decision of the patent office. 
So says a correspondent at Cleveland. In 
view of the fact that there are many parties 
who would be seriously inconvenienced by a 
lecision giving a battery monopoly to any 
yne company, it is reasonable to suppose 
that a very hotly contested case will result. 

One Dead Dog.—At Aurora, IIl., a human- 
itarian named Burke rescued a vagrant dog 
from a few of the city’s brave defenders, 
who were practicing target shooting with 
indifferent success, and sacrificed the animal 
to electrical energy. Two copper pans 
filled with water stood under a frame so 
arranged that when the innocent victim was 
led to the fatal spot his fore feet were 
bathed in one pan while the hind feet were 
lavedinthe other. An electric light dynamo 
was put in motion, and a switch, which had 
heen arranged before hand, was closed, send- 
ing a current to the bathing pan, through 
the dog into the laving pan, and home again. 
The dog was dead. Hereafter all canine 
vagrants arrested by the police of Aurora 
will be thus washed out of existence, and 
the city expects to save quite a little amount 
of money by stopping the waste of lead 
which has heretofore been no inconsiderable 
drain on the city treasury. 

A Big Chew for a Small Mouth. --$65,000,000 
is the capital stock of the ‘‘ United States 
Vogelgrayphone and Electric Microphone 
Far Distance Speaking Instrument Com- 
pany.” Its president is E. W. Vogel, and 
its combined treasurer and secretary is 
Adolph Gray. There is no stock so far on 
the market, but that it beats the primary 
battery scheme as far as a tin trumpet does 
. pumpkin stalk for noise goes without say- 
ing. What investor with a wallet red-hot 
with anxiety for golden opportunity—a sort 
of Sinbad, the sailor, valley of diamonds 
chance—could give this proposition the cold 
shoulder? This is part of the stipulation : 
Ten per cent. interest guaranteed upon 
each and every coupon presented through 
the Vogelgrayphone bank each and every 
year until the year 1901.” The bank is not 
yet established, but there is tangible prop- 
erty. There is a line of about half a mile of 
thin iron and copper wire strung acrosssome 
vacant property near Maywood station, and 
at either end of this line a building contains 
one of the U. 8S. V. and E. M. F. D. 8. I. 
Company’s instruments, which is to be pat- 
ented by and by, and which will proceed at 
once to knock the spots off the telephone 
monopoly. 

After the Professor.—At the last meeting 
of the City Council, Alderman Horn intro- 
duced an order looking to the speedy estab- 
lishment of electric lights on the streets. 
The order pointed out that the appropriation 
for gas lamps for the current year was 
$60,000 less than it was last year, and that 
the prospect of getting a reduction in the 
price of gas was poor.. Meanwhile the greater 
portion of the $800,000 appropiation for 
electric light plants was lying idle in the 
City Treasurer’s hands. The order, there- 
fore asked that City Electrician proceed at 
once to take the necessary steps toward 
beginning the lighting of the streets and 
allevs with electric light. 

While the Aldermen rested the Mayor 





stated for the information of the Council 
that the Electrician had been for several 
weeks steadily engaged in the very work 
called for in the order. 

And the Alderman, metaphorically speak- 
ing, sponged his slate by withdrawing the 
order, but the barber will keep on shaviog. 

Club Reception.—The return from the East 
of President Barton, was made the occasion 
of a very pleasant gathering of the boys at 
the club rooms on Wednesday evening. The 
assembly was a large one, and showed the 
interest and enthusiasm the members feel in 
club matters. 

Hyde Park Annex.—The village Board of 
Trustees has not yet finally turned over the 
town to Chicago. In electrical parlance the 
joint is made, though not soldered and taped 
yet, but it will be in a very few days. 

Meantime the matter of lighting the streets 
ison. Yesterday the board held a meeting 
and did much debating on the subject, 
Trustee Kinney called up Trustee Baird’s 
resolution awarding the contract for light- 
ing by electricity. This resolution proposed 
giving the contract for that portion, north 
of 47th street, to John R. Bensley at $61.15 
per lamp per year; from 47th to 67th street 
to the Excelsior Company, at $71.55, and 
from 67th to 138th street to the Calumet 
Electric Company at $84.00. these being 
the bids of the — named. Then there 
was considerable playing ball with resolu- 
tions, and amendments flew like sparks in a 
rail mill, until finally asa grand round up 
of the whole matter a reconsideration was 
had, and the electric light men given a rest. 

Wires. — Geo. C. Bailey, of Roebling’s 
Sons, tells me the Chicago house is doing a 
wonderful business in wires, the demand 
since the copper tumble having increased 
immensely. 

Thirst for Knowledge.— Will McKinlock, 
of the Central Electric Company, tells me 
he keeps a man busy mailing the little bro- 
chure, ‘‘Are Electric Light,” which the 
firm recently issued. The new mail clerk 
ean hardly keep up with requests which 
came from all ranks of people, electrical as 
well as non-electrical, and in the meantime 
the regular force is kept busy with regular 


orders. 
Chicago, July 15, 1889. ©. 0. B. 


OUR BOSTON LETTER. 


For the St. John Exposition. —It is an- 
nounced that a special steamer of the Inter- 
national Line, the ‘‘ Cumberland,” will leave 
Boston Saturday, July 20th, for St. John, 
for the accommodation principally of those 
wishing to visit the St. John’s Exposition. 
The start will be made from Commercial 
Wharf at 6 Pp. M., and a special rate of five 
dollars for the round trip has been made. 
The tickets are good to return on any 
steamer until October. 

A Paper by a Hyde Park Man.—The Re- 
cord says that Mr. F. A. Wyman, of Hyde 
Park, a prominent member of the Legisla- 
lation, who did good work in securing the 
incorporation of the Electric Exchange, will 
read a paper at the Niagara Falls Conven- 
tion of the National Electric Light Associa- 
tion, on the Legal Aspects of Execution by 
Electricity, which promises to be extremely 
interesting. 

A Feasible Plan.— ‘The Herald, in a recent 
issue, suggests editorily a plan wherein elec- 
tric railways can be made feeders for the 
suburb on steam lines. The plan as out- 
lined is to have electric roads constructed to 
extend in several directions from each sub- 
urban steam railroad station and have a 
system of transfer or single fares for both 
so that large tracts of 1ow unoccupied land 
can be made available for building purposes 
and thus relieve the overcrowded city tene- 
ments. It seems an entirely feasible plan 
and one that can and probably will be 
adopted in the neighborhood of Boston, 
which certainly bids fair to be the banner 
city in the matter of electric street railways. 

Electricity Afloat.—A Boston man has an 
ingenious contrivance in the shape of an 
electric propellor for small boats. <A 
““C, & C.” motor furnishes power and the 
mechanical arrangement is such that the 
screw is shipped over the stern and fastened 
there when wanted, much as is a rudder 
ordinarily. Last week the boat made several 
trips around the bay, current being furnished 
by the G. A. Johnson storage batteries, a 
description of which has been given in these 
columns. Fourteen small cells succeeding 
in driving a 25 foot boat at a satisfactory 
speed for some 15 or 20 miles, and were 
afterward used for lighting their comple- 
ment of incandescent lamps in the laboratory 
the next day without any recharging. This 
branch of electric power application will 
show some important advances in the next 
few years and Boston will not be behind in 
the procession. 

Mr. H. E. Duncan Returns.—The many 
friends whom Mr. H. E. Duncan, Manager 
of the non-magnetic department of the 
Waltham Watch Company, has made in the 
electrical fraternity during the past few 





years are pleased to see him in the city again 
after an absence of several months in the 
South and West, where it is needless to say 
the already large business of the Waltham 





Company has received an additional impetus, 
particularly in the non-magnetic depart- 
ment. Mr. Duncan expects to remain in the 
city several days and will be on hand at 
Niagara Falls at the convention. 

Electric Cars for Recreation.—How any 
visiting committee could inspect and travel 
over Boston’s electric roads and not become 
strong converts to the system could not be 
easily explained and it may be added that 
they invariably are convinced of the merits 
of electric propulsion in very short order. 
The pleasure of a ride on the swift-running 
cars out into the suburbs is appreciated, and 
the number of such pleasure excursionists is 
increasing. As happening to be the’ most 
convenient, I took one of the Chestnut Hill 
cars one evening last week and made the 
round trip with it. It happened to be a 
Bentley-Knight car and made the trip with- 
out hitch or halt of any kind, except when 
brought to a standstill by the conductor's 
signal. But about one-third the full power 
capacity was used on the levels and the re- 
serve made the car climb the grades at an 
apparently almost increased speed. The 
drivers complain that the running time is 
too slow, as they invariably have to kill 
time somewhere on a trip, while never ex- 
ceeding a safe speed limit in the suburbs. 
The sensation of gliding smoothly along 
over a soft green lawn, the space between 
and on the sides of the rails being entirely 
grassed over, is decidedly a new one and 
has a charm of its own. The overhead wire 
construction is now complete to Park Square 
and the cars began running there last week. 
The drivers seem to have a preference for 
the Bentley-Knight speed-controlling lever. 
The handle and movement they say are 
more convenient than the rotating key. 
For an evening’s excursion no pleasanter 
trip can be made than an electric car ride 
over any of the lines in the suburban 
districts. 7 Ww. @ 

Boston, Mass., July 15, 1889. 


OUR TORONTO LETTER. 


Incandescent Lighting is commanding a 
good deal of attention in Canada at present, 
and quite a number of the present arc light- 
ing companies are arranging to add an 
incandescent plant to their outfit. 

St. John, New Brunswick, Gas and Electric 
Company are making a joint system pay 
them very nicely, as from current reports 
they bave not only been able to pay an 
eight per cent dividend on the stock of both 
companies, but to add to their rest fund 
about $15,000. 

The Hibbard Electric Company, of Mon- 
treal, intend to have.a model electric estab - 
lishment when they get into their new 
premises. The machinery on each floor 
will be run by a separate motor, power be- 
ing transmitted from the motor at the en- 

ine. 

The Reliance Electric Company, of Water- 
ford, who manufacture arc lighting appara- 
tus, are rapidly pushing to the front. 

Another Gas Company has entered the field 
of electric lighting, and in its terrible effort 
to get in is cutting prices to where it is 
scarcely possible for any electric company 
to make money or pay even a six per cent. 
dividend, let alone provide anything for a 
sinking fund through which to perpetuate 
the permanent and primary condition of its 
plant. I refer to the Hamilton Gas Light 
Company, who are apparently likely to 
secure the lighting business of the City of 
Hamilton. If the tender of the gas company 
is accepted there probably will be lively 
times in electrical matters in Hamilton, as 
the present electric company is there to 
stay even if they don’t make any money. 

The Port Hope Electric Light and Power 
a oy | has given Mr. Cooper, the agent 
of the Fort Wayne Jenney Electric Light 
Company, an order for a 650 light plant of 
the Slattery induction system, after due 
consideration and investigation. By the 
way, speaking of Mr. Slattery reminds me 
that he paid his first visit to the Dominion 
this week. 

Mr. Slattery Spent Thursday of last week 
at Ogdensburg under the paternal care of 
Mr. Findlay, manager of the combined gas 
and electric light company, whose electric 
light station is one of the model ones of the 
State. On Friday Mr. Campbell, of the 
Kingston Electric Light Company, showed 
Mr. Slattery that he could not only attend 
to electrical matters in a first-class manner, 
and by ocular demonstration show the ad- 
vantage of the ‘‘ Wood-Fuller” arc system, 
but also entertain his friends amid the 
beauties of the Thousand Islands in his own 

acht. Saturday found Mr. Slattery look- 

ng over electrical matters in Toronto and in 
the afternoon he with a party of electrical 
friends, were invited to a cruise over the bay 
and around the island in his steam yacht, 
‘The Electric.” by the general manager of 
the Toronto Electric Light Company, Mr. 
J. J. Wright. Among those invited were 
L. A. Morrison, Esq.. president of the 
Woodstock Electric Light, Power and Street 
Railway Company ; Joseph Blakeley, Esq.. 
secretary and treasurer; W. J orrison, 
representative of the ‘‘ Jenny” Company in 
Canada. SynTAax. 





PERSONAL. 


Mr. Maurice B. Flynn, of New York, 
died at Long Branch last week of cancer of 
the stomach. Mr. Flynn was a well-known 
resident of this city and of late had become 
largely interested in electrical enterprises. 

Mr. E. T. Gilliland, Lieut. F. W. Toppan, 
U.S. N., and Mr. J. C. Tomlinson formed 
a party of well-known electrical gentlemen 
who sailed for the Paris Exposition on the 
French steamer ‘‘ La Bretagne” last Satur- 
day. They will be absent about two months. 


Mr. C.J. H. Woodbury, of Boston, is 
visiting Europe in company with the Ameri- 
can Engineering Societies, and was elected 
member of the Joint Executive Committee 
in charge of the European tour. he en- 
gineers are having a very enjoyable visit 
abroad, and are being handsomely enter- 
tained. It is said that Queen Victoria never 
before permitted visitors to go through her 
living rooms at Windsor castle, and the fact 
that this privilege was granted the engineers 
speaks volumes for the fine appearance and 
intellectual bearing of our American Scien- 
tists. 

—___ oe __—__ 


Meeting of the Electric Exchange. 


The regular quarterly meeting of the 
New England Electric Exchange was held 
at the rooms of the Boston Electric 
Club Thursday afternoon of last week. 
President P. H. Alexander was in the chair, 
and a large number of members and those 
interested in the exchange were present. In 
opening the meeting Mr. Alexander made an 
interesting address in which he reviewed the 
work of the committees having in charge the 
matter of incorporation, and particularly 
complimented Mr. W. 8. Hill, the chairman 
of the committee of incorporation for his 
successful work. In the course of his re- 
marks President Alexander said : 

As you are well aware, the Boston Board of 
Underwriters, since the first day of May, refused to 
grant any insurance policies on property in which 
electric light plants are operated, unless the person 
operating the same has obtained a license from this 
Exchange. 

The N. E. Insurance Exchange has asked your 
directors to name a date when they may insert a 
similar clause on policies issued on property through- 
out the New England States. The impossibility of 
procuring sufficient examining boards for the in- 
creased number of men who would have to be ex- 
amined should this idea be carried out, has decided 
your directors not to name such a date as yet, and 
not until after consultation with you to-day. The Ex- 
change itself has received a great deal of favorable 
comment not alone in this country, but in Europe, 
including a long article in the London Electrician 
a few weeks ago, recommending the adoption of 
of our methods throughout Great Britain. 

I spoke to you at the last meeting of the action of 
the National Electric Light Association, in trying to 
secure for the members of the Association through- 
out the United States, the advantages now enjoyed 
by the New England Exchange and letters from the 
insurance bodies throughout the United States re- 
ceived by the committee of the National Electric 
Light Association promise hearty co-operation of 
the insurance men with our methods of licensing. 
lam proud to say that during a visit to the most 
promising cities in the United States, where I per- 
sonally looked into the methods prevailing there on 
installations, that the work done in New England 
compares favorably with all, and I share in the gen- 
eral belief, that to your methods of examining and 
licensing employees of electric companies who hold 
responsible positions, is due the superiority of the 
work in the New England States over that of any 
other section of the country, and I hope that you 
will continue to co-operate with your officers to 
bring about such results in the matter of installation 
of electrical apparatus, that electricity will be re- 
garded everywhere, not only as the best mode of 
illumination and the best method of aeenceomemey | 
power, but also the safest. and least dangerous o 
all artificial means of distributing light and energy. 

Mr. Henry B. Cram, whose work as secre 
tary of the Exchange has had much to do 
with its success, read the minutes of the 
previous meeting with the secretary’s and 
treasurer’s report, which were accepted. 
The treasurer’s report shows a satisfactory 
balance for the quarter. The formalities 
of transferring the business property, etc., 
of the unincorporated exchange, over to the 
incorporated body was then gone through 
with. The matter of extending licenses be- 
yond the one year limit was then taken up 
as the best business of the first regular meet- 
ing of the incorporated New England Elec- 
tric Exchange. After some discussion it 
was voted that licenses may be extended 
for one year at the discretion of the directors 
and with the approval of the insurance in- 
spector, upon payment of the regular fee 
and without re-examination, Mr. Alex. P. 
Wright afterward moved that a committee 
be appointed to revise the present form of 
application and the chair appointed Messrs. 
Wright, Cram and Ridlon. After some 
open discussion it was voted to ‘submit the 
following list of questions to applicants for 
licenses : 

1. Present employment. 

2. Duties of the employment. 

' education for electrical work. 
(Concise statement of same.) 
4. Date of first emplo: — > 


5. List of several ns , 
6. Concise statement of work and experience. 
7.1 such references as you may obtain 
from persons by whom you have been employed. 
After some further discussion of the ques- 
tion whether examiners should be paid 
for their services‘and on the advisability of a 
permanent examining board, the meeting 
adjourned, 
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»*, We are informed that a telephone line 
has just been completed from Sheffield, Ala., 
to Bailey Springs. 

y*, At Griffin, Ga., there is now a tele- 
phone exchange of 46 subscribers under the 
management of P. H. McDowell, who is 
also manager of the Western Union Tele- 
graph Co. 

x", Mr. W. M. Yenawine has been ap- 
pointed assistant superintendent of the 
Missouri & Kansas Telephone Company. 
The other officers of the company now are : 
J. R. Mulvane. president; W. W. Smith, 
secretary; N. R. Furguson, treasurer ; T. 
W. McDaniel, superintendent. 


«*» The postmaster at Kansas City, Mo., 
has evidently been compelled to stand at 
his telephone and listen to growling. Inu 
circular he says: ‘‘ As longas humanity ex 
ists errors and faults will occur. It is much 
better to properly present them for correc- 
tion than to swear at the post office or abuse 
somebody over the telephone.” 


x, The base-ball fever has invaded elec- 
trical circles. The employés of The E. 8. 
Greeley & Co. administered a_ healthful 
base-ball whalloping to the employés of the 
Empire City Electric Company recently. 
The game took place at Prospect Park, 
srooklyn, Saturday afternoon, July 6, and 
lasted two hours, leaving a score of 34 to 11 
in favor of the Greeley people. There will 
no doubt be a return game played. 


x", An old telephone pole that bas been 
in use for several years and about rotted off 
at the ground, fell the other night at 
Atlanta, Ga., after being thoroughly soaked 
with water from a week’s rain. Two police- 
men were on their way to the station house, 
and in the stillness of the night, without any 
warning sounds, the pole fell and struck one 
of the officers on the head and arm. He 
was insensible for some time and one arm 
was badly hurt. The pole had only one 
wire on it, and this perhaps broke the fall. 


«*, President Tyler, of the Southern New 
England Telephone Company, is looking 
for a permanent location in Hartford, and 
will purchase property, it is said, as soon as 
a desirable site can be obtained for that 
purpose. The change will be made with 
the view of undergrounding the wires for 
most of the service in the city. This season 
an important area of New Haven will be 
accommodated with underground wires. It 
is stated that the company will make ar- 
rangements for 3,600 underground wires at 
the outset in this city. 

«*, The many friends of Mr. W. T. 
Gentry, manager of the Atlanta, Ga., Tele- 
phone Exchange, who is well and favorably 
known in telephone and telegraph circles, 
will regret to learn that he has been in very 
bad health for the past three months, unable 
to attend to business. He is now at Cum- 
berland Island and the latest news is 
favorable for his recovery. In the absence 
of Mr. Gentry, Mr. H. H. Jackson, the 
assistant manager, is runping the business 
and keeps every thing running in a satis- 
factory manner. 

,*, Mr. Geo. A. Langworthy, manager of 
Sheffield, Tuscumbia and Florence, Ala., 
Exchanges, reports the three towns com- 
bined as having 165 telephone subscribers. 
There are about 10,000 residents in the 
towns. The future prospects for telephone 
business, as well as all other business in that 
section, is very good. Each town has elec- 
tric lights, and in Sheffield a contract was 
recently closed for the building of a $100,- 
000 hotel. When completed it will have 
electric bells and lights throughout and will 
add much to the already prosperous town 
which is situated on a bluff 100 feet high, 
beside the waters of the Tennessee River. 





For the Benefit of Telephone 
Subscribers, 
To THE EpiTor or ELectricaL REVIEW: 

I send you the following rules for the use 
of the telephone, which have been carefully 
worked out with a view to covering the 
situation : 

If you have a telephone in your store, 
ring up central and then goand wait on a 
customer. Pay no attention to the bell when 
central rings back but go back to the tele- 
phone in about 15 minutes, ring up central 
and make a big ‘‘ kick” because central did 
not wait for you. 

Always speak crossly and swear at the 
central. She likes that. 





INSIDE OF COMBINATION BELL FOR RETURN 
Cau. AND FrRE ALARM.—PARTRICK & 
CARTER, PHILA. 


Mumble in an undertone and if central 
does not hear you tell her to ‘‘take the cotton 
out of her ears.” 

Put your lightning plug in before a storm 
and do not take it out again ; but go around 
to the central office and threaten to lick the 
whole company if they don’t answer when 
you ring up. 

Take your time answering your bell, or 
what is better do not answer at all; but in 
half an hour ring up and ask who called you 
up, and make a big ‘‘ kick” if central has 
forgotten who it was. 

Alwaysask Central to transfer the message 
for you. She likes to do this, as she general- 
ly has nothing to do, and this helps to kill 
time for her. 





2,4, anp 6 CALL INDICATING LELLS, MADE 
is Asn AND WALNUT BOXES, WITH 
NAMES INSTEAD OF NUMBERS, IF DESIRED. 


Allow everybody who wants to, to use the 
telephone. Hang the receiver big end up, 
asin this way it gets full of dust, making 
another excuse for complaint. 

Spit tobacco juice in the 
occasionally, as this improves the sound. 

Refuse to pay toll messages, and if you are 
on a line with any one else, listen to every- 


transmitter 





thing said. 


Whenever you see the manager, tell him 
if he cannot give you a better telephone, or 
get that one fixed, you will throw the whole 
thing out of the window. When the in- 
spector comes around, deny point blank that 
you ever complained, and say that it works 
like a charm. 

And lastly, kick at everything and cause 
as much trouble for the company as you 
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can. They are delighted to have you do 
this, for otherwise business would be mon- 
otonous for them. 

N. B.—Paste these rules on the wall 
beside your telephone, and read them care- 
fully once every day. CENTRAL. 

Newburgh, N. Y., July 7. 1889. 

—— 

y*, Norman Williams, vice-president of 
the Chicago Telephone Company, was a 
New York visitor last week, en route to the 
Paris Exposition. 





~-_- 


»*, Since the removal of the injunction 
against the Chattanooga electric street rail- 
way, the company has been pushing their 
work and cars have been running very suc- 
cessfully over the entire line. Difficulty is 
experienced in keeping the people from 
hanging to and overloading the cars. 











CLock ALARM, FURNISHED WITH ANY OF 
THE REGULAR STYLE ALARM Casks.— 
Partrick & CARTER, PHILA. 


y The full atnount of stock to build the 
Lincolnton. Ga., and Washington line has 
been subscribed. The stockholders met 
one day last week and elected the fol- 
lowing board of directors: M. M. Sims and 
T. B. Green, of Washington, Ga., P. J. 
Holliday, C. M. May and T. H. Rimson, 
of Lincolnton. The directors will meet 
on the 4th and elect a president, secretary 
and treasurer, and work on the line will 





commence at once. 





Improvements in Call-Bells and 
Annunciators. 

The long established house (established in 
1867) of Partrick & Carter, Philadelphia, is 
again to the front with an interesting cata- 
logue, illustrating and describing their elec 
tric annunciators and call-bells. This branch 
of electrical work is one of the liveliest and 
is full of active competitors. Yet this 
widely-known house has always kept in the 
first rank, and abreast of all improvements. 
We illustrate several specimens of recent 
work in this issue, the description appearing 
beneath each cut. 

~_>- 
Objection to the Telephone as a 
Missionary.. 





We are not at all sure that we read aright 
in reading in the columns of a London con 
temporary that *‘ the telephone is being mad 
to serve the cause of religion in the south of 
England,” and in this wise. The South of 
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MopIFIED 
MADE FROM 4 TO 18 INDICATIONS. 


Sty.e 2, 


England Telephone Company, as we are in- 
formed (remarks the Christain at Work) has 
put telephone wires into one of the Congre- 
gational Churches in Tunbridge Wells, and 
on a recent Sunday sixteen were connected 
with the church, These included ‘‘ doctors 
and apothecaries, clerks working in various 
parts of the town, an invalid lady who has 
been obtaining consolation. from the tele- 
phone for several months, and some lazy 
club men who went to the thing presumably 
more from a spirit of experiment than devo- 
tion.” Now, if the doctors can spare the 
time from their patients, why cannot they 
be present in bodily forminchureh? If the 
apothecaries are not compounding precrip- 
tions, why should they not be in their pews? 
—that is if they have any pews. Ifthe 





Cak AND STEAMSAIP ANNUNCIATOR, MADE 
FROM 6 INDICATIONS UP. 


clerks are working in various parts of town 
how can they keep their precious minds on 
their work and on the Gospel too? As to 
the lazy club men, presumably their spirit 
of devotion is not very active—not nearly so 
active as their spirit of curiosity and their 
desire fcr entertainment, of which the Gospel 
it seems, has its entertaining side when pre- 
sented through the medium of the positive 
and negative poles. The sole redeeming 
feature in the case is the invalid lady. 
Whether it is worth while to turn the tele- 
phone into a preacher for her, while serving 
as a medium for luxurious ease and novelty, 
and a promoter of church absenteeism, is a 
question which each reader may answer for 
himself. For one thing, we may seriously 
question if converts will crowd the churches 
by means of the missionary efforts of the 
telephone, or if that ingenious instrument 
will hasten by one second the dawn of the 
world’s Millennium Day. 
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Electrical Specialties. 

[he Electrical Supply Co., at Chicago, 
have been mainly instrumental in introduc- 
ing Fletcher's electro-mechanical devices to 
the public, and while these specialties are 
simple, yet they are thoroughly practical, 
having been invented by Mr. Fletcher, 
whilst manager of one of the largest electric 
licht plants in the country. 

A brief sketch of these devices may be 
of interest to our readers. 

Fletcher’s insulating lamp hanger is used 
to insulate electric arc lamps from grounds 
vhen placed on boom or iron awnings in 





0, 2—FLETCHER’S PORCELAIN INSULATION 
Gem WrrRe HOLpER. 


ont of stores or when hung on to gas 
pe or other direct ‘‘ grounds” inside, but 
s most useful office is to prevent wear on 
he sash cord (or rope) to which lamps are 
ung at street intersections and to thor- 
ughly protect them from grounds in wet 
veather ; when this hanger is used the rope 
innot become worn and therefore the lamp 
vill not fall. 

The sleet proof pulley, as its name indi- 
ites, is a protection against pulley sticking 





No. 1.—FLEtTcHER’s Gem Wire HoLpER 
(Woop INSULATION.) 


in sleety weather, and it is mechanically so 
vell made that lamps pull up much easier 
with it than with the ordinary pulley. 

The ‘‘midget” pulley is the small size 
sleet-proof pulley used in raising and lower- 
ing incandescence lights at street intersec- 
tions, or other light weights ; it is intended 
to be used with a 14-inch cord. 

The ‘‘ jumbo” sleet-proof pulley is pre- 
cisely the same as the two above mentioned, 
except that it is to draw up extra heavy 
are lamps and is large enough to take an 
inch rope, if desired. 

The “twin” sleet-proof pulley is so 





No. 4.—"* DopLex” Wire LLoLper. 


arranged that a weight may be hung on to 
equalize weight of lamp so that any boy can 
pull them up ; this pulley is truly a labor- 
saver in every sense of the word, and where 
trimmers can have the use of this pulley, 
they can trim 50 per cent. more lamps than 
with the old plan. 

Fletcher’s Gem Wire Holders are entirely 
original in their design and there is nothing 
made which resembles them in any way. 

Nos. 1 and 114 are wood insulation de- 





signed to be used in factories and other dry 
places. 

No. 2 is of the best porcelain insulation ; 
is suitable where ornamental or plain wiring 
for arc circuits is required, inside buildings 
or store rooms ; wiring done with this wire- 
holder does not in any way injure the 
insulation, nor is there any tie-wire, there- 
fore the insulation is kept absolutely perfect. 

No. 3. ‘‘ Jumbo” Wire-Holder isan extra 
heavy iron frame and screw, with insulation 
of best opalescent glass. The opening is 
one inch in diameter, flanged at each end 
and is capable of being used as an insulator 
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‘ 
JUMBO SLEET PROOF PULLEY. 


to convey the largest cable or sinallest wire, 
cither in or out of doors; it is especially 
adapted for use in breweries, tunnels and 
other damp places. 

No. 314 *‘ Tree Top” Wire-Holder is the 
same frame and insulation as No. 3, but in- 
stead of the screw a ‘‘ boss” is cast as a part 
of frame, a hole drilled through it for the 
purpose of changing the same to the limb or 
body of a tree with a wire as may be re- 
quired, and tree may sway back and forth 


No. 314.—Trree Top Wire HoLper. 


without the least injury to insulation or 
danger of breaking the live wire, 

Nos. 4, 5 and 6 are mounted with wood 
cleats, No. 4 for either small are or medium 
size incandescent wires ; Nos. 5 and 6 are 
for building branches on the ceiling. The 
benefit derived from the use of these wire- 
cleuts is to protect the wall from being 
marked with flies or electric current and to 
hold the wire taut for all time. The wire 
is by this means suspended one inch below 


A Real Electric Plant. 


M. Fulbert-Dumonton, in the course of a 
curious and interesting article on electricity 
in the animal and vegetable world, says: 
‘The vegetable world possesses also its 
electrical species. Has there not been dis- 
covered in the forests of India a strange 
plant which possesses to a very high degree 
astonishing magnetic powers ? It has been 
badly named Philotacea electrica. The hand 
which breaks a leaf from this plant receives 
immediately a shock equal to that which is 
produced by the conductor of an induction 
coil. At a distance of six metres a mag- 
netic needle is affected by it, and it will be 


























in 


TWIN SLEET Proor PuLLey. 


quite deranged if brought near. The energy 
of this singular influence varies with the 
hour of the day. All-powerful about two 
o'clock in the afternoon, it is absolutely an- 
nulled during the night. At times of storm 
its intensity augments to striking propor- 
tions. During rain the plant seems to 
succumb, and bends its head during a 
thunder shower ; it remains there without 
force or virtue even if one should shelter it 
with an umbrella. No shock is felt at that 
time in breaking the leaves, and the needle 
is unaffected beside it. One never by any 
chance sees a bird or insect alight on the 
electric plant; an instinct seems to warn 
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them that they would find there sudden 
death. It is also important to remark that 
where it grows none of the magnetic metals 
}are found; neither iron, nor cobalt, nor 
| nickel, an undeniable proof that the electric 
| force belongs exclusively to the plant. 
| Light and heat, phosphorescence, magnet- 
| ism, electricity, how many mysteries and 
| botanical problems does this wonderful 
| Indian plant conceal within its leaf and 
| flower ?” 




















Hanarne Arc Liant LAMps at STREET INTERSECTIONS. 


the ceiling, only the outer edge of the boss 
leaving its mark when wire is taken down. 
The Dayton Lifts Tackle is said to be the 
only device yet invented which will cut an 
are lamp out of circuit at the cable and lower 
the same to the ground without danger to 
the trimmer. It is especially valuable to elec- 
tric street railway companies when arc 
lamps are to be lowered between their wires, 
as there is no loop (or current) wires to lamp 
where the Dayton Lifts Tackle is used. 


.... In the annual meeting of the Ameri- 
can Union Telegraph Company, of New 
Jersey, held at No. 14 Exchange Place, re- 
cently, the following officers were elected : 


dent, Charles A. Tinker; secretary and 
treasurer, Thomas F. Clarke; directors, 
Thomas T. Eckert, Charles A. Tinker, A. 
R. Brewer, Thomas F. Clarke and J. B 
Bertholf. 








President, Thomas T. Eckert: vice-presi- 














..-. It is announced that fifteen telegraph 
offices are now in operation at the Thousand 
Islands. 


. Theself-winding Synchronized clocks 
have been introduced to supersede the com- 
mercial time ball in keeping the people of 
Buffalo posted as to the correct time of day. 
They are wound every sixty minutes by an 
automatic electric arrangement on the top 
of each clock, but the motive power is not 
derived from electricity, but from the action 
of a fine spring, asin the ordinary mechan- 
ical clock. All clocks belonging to this 





No. 5—. INCANDESCENT WiRE HOLvER, 
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system, which is controlled by the Western 
Union Telegraph Co., are connected by 
wire with and regulated from the United 
States Naval Observatory at Wasbington. 
Thus uniform time is secured threughout 
the entire system. 
— ome —— 
A New Rule for Sending Telegrams 
Through the Telephone. 

A new rule in relation to telephoning to a 
telegraph office has just been put in opera- 
tion by the Southern New England Tele- 
phone Company. The rule is to this effect : 
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Some time since the Bell Telephone Com- 
pany made a contract with the Western 
Union Telegraph Company whereby the 
former should place an instrument in the 
various offices of the latter, to be used ex- 
clusively for sending a message to the office 
of the telegraph company, said message to 
to be sent away. The terms of the contract 
were to the effect that the telephone com- 
pany should receive a certain percentage for 
every message sent to the telegraph office 
through the telephone. Not only have the 
telephones been used for this purpose, but 
for everything else. In consequence of this, 


InsuLATING LAMP HANGER, 


the telephone company have notified the tel- 
egraph company that hereafter 10 cents will 
be charged for every message going through 
the telephone. The rule will be strictly en- 
forced. Managers in the various telegraph 
offices have refused to answer the calls on 
their telephone for fear that some one will 
say something other than what ought to be 
said. The difficulty is now being considered 
by the two companies, and the matter, it is 
thought, will be amicably settled. 
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* * The electric cars to run between Al- 
bany, W. ‘Troy and Troy will have two 
tracks, 

* * The electric road recently constructed 
at Asheville, N. C., ata cost of $50,000, is 
meeting with great success. 


* * The cars of the new electric road ‘at 
Boston arenow making their complete trips. 
The overhead system is mostly used. 


* * The Citizens’ Street Railroad Com- 
pany have been granted a franchise to con- 
struct an electric line in that city to 
sreghtwood, from the northeast terminal of 
Massachusetts avenue, Washington, D. C. 


* * Work has been begun upon the new 
severly and Danvers railroad. The road 
will be three miles long and it is hoped to 
have it completed by August Ist. It will be 
operated by the storage battery system of 
the Electrical Co. 

* * The Southington, Ct., board of trade 
has been making an effort to get a concern 
which manufactures a new electric motor, to 
locate there, which the company has agreed 
to do, in event of $12,000 additional capital 
being raised for it. 

* * The arrangements for operating the 
Edison magnetic ore separator near Bech- 
tetsville, comprise a 150 horse- power engine, 
a Brennan crusher, three pairs of corrugated 
rolls and necessary conveyors, pockets, belts, 
two 80 horse-power boilers, ete. 


* * When completed, the Broadway line, 
at Albany, N. Y., will be the longest electric 
railroad in this country, with its branches 
being 16 miles. That of the greatest length 
now being operated is 14 miles, in Topeka. 
The power is to be furnished by dynamos 
driven by three 90 horse-power engines. 
The 15 new cars ordered will weigh over 
four tons each. 


* * The new electric road at Salt Lake 
City will be ready for operation this week. 
In reference to the new road we quote 
from the Salt Lake Herald: ‘‘ The inaugu- 
ration of the electric railway system in Salt 
Lake is another big step forward in the 
march of progress, and will be hailed with 
delight by all interested in the prosperity of 
the ‘Gem of the Rockies.’ ” 


* * The Electro-Automatic Transit Com- 
pany, of Baltimore, after about a year of 
carefully conducted and conclusive exper 
iment, has patented its multiplicity of 
electrical and mechanical apphances in the 
United States and all over the world, as a 
preliminary to putting the system regularly 
to work wherever required. By this electro 
automatic arrangement the morning papers 
may be delivered for the breakfast table, and 
the evening papers before supper time at 
distant points. It will deliver letters almost 
with the promptitude of the telegraph send- 
ing a message. The mails between New 
York and Omaha will be carried in a night. 
It will handle perishable light freight from 
long distances, will deliver with celerity the 
mails and parcels in cities and suburban 
towns, and will multiply many times the 
business of the post office and express com- 
panies. Its advantages are not alone in its 
speed, but in the economy and frequency 
with which trains can be dispatched. In 
addition to all these things it will save inter- 
est on remittances at long distances, will 
bring the people closer together, and will 
create new enterprises. Doubtless, as in 
the case of telegraph, its important uses 
cannot be anticipated in advance of its go- 
ing into active operation. Its development 
will create new fields of usefulness not now 
thought of. Such, in brief, are what the 
persons interested in this investmeut claim 
for it. 





Improved Electric Railway Motor. 

We publish in this issue views of the 
Sprague improved electric motor for street 
railway work. In its manufacture the de- 
tails of mechanical and electrical construc- 
tion is carefully attended to, and the most 
recent improvements have been adopted to 
meet the necessities of street car service. 

Only one intermediate shaft is used be- 
tween the armature pinion and the main 
gear, and the entire reduction is about 12 to 
one. All the gears and every part of the 
motor is made extremely strong and durable. 


| After each of these baths the armature was 

| placed in position in the motor, and the ma- 

|chine was worked to one-third above its 
normal load, as measured by a dynamometer, 
for several hours without developing any 
trouble whatever. Tliese tests proved that 
these machines can be relied upon under all 
conditions of weather. 

Another improvement which has been 
adopted in this machine, is, that the field 
magnet coils are completely incased in covers 

| as shown in the engravings which fully pro- 
|tect the wire from all outside damage; 





Shall Electricity Execute Our 
Criminals? 


In the reference case of Kemmler, who 
was sentenced to be killed by electricity, a 
good deal of interesting testimony has been 
taken. The first witness examined before 
Referee Becker was Harold P. Brown, who 
had sold the State the dynamos and other 
apparatus to be used in killing, or attempt- 
ing to kill, criminals sentenced to death. 
The meeting was held in Hon. Bourke Cock- 
ran’s office, who appeared for the prisoner 
and against this method of execution. Mr. 
Brown testified as to the experiments he had 
made in killing animals, but acknowledged 





The main gears are of the split gear pat- 
tern, so that in case of necessity they can be 
easily removed from the shaft without dis- 
mounting the machine. The pinion and all 
the bearings are also constructed so that 
they can be easily removed if necessary. 

Attention has been paid in this motor to 
obtain a machine which wiil require a mini- 
mum amount of attention and care and 
other unfavorable conditions which motors 
for street railway work very often meet in 
actual practice. For this reason all tbe 
bearings are made dust-proof. 








Fig. 2.—SipE ViEW OF SPRAGUE Moror. 


these casings are hermetrically closed, so 
that it is impossible for any moisture to 
affect the coils in any way. 

The style of brushes used upon these 
motors is of a new design, which has 
been shown to give such excellent results in 
this kind of work. 


Attention has been paid in the design of | 


this motor, while care has been taken in 
regard to durability and strength, to reduc- 
ing the weight to a minimum. For this 
purpose, and with this object in view, cast 
iron has been dispensed with, in the cores 


that he had never seen a man killed and had 
never known of the physical condition of 
any men killed by contact with electric light 
wires. He nevertheless was confident, from 
his knowledge of the subject, that the cur- 
rent would inevitably kill. - 

Mr. Brown said it was impossible to 
exactly determine the electrical energy re- 
quired. as the moment the current is applied 
the resistance of the subject drops and the 
electro-motive force, which is one of the 
factors of the electrical energy, cannot be 
accurately fixed. 

‘*Ts there any difficulty in making a close 
contact with an electrode to the human 
body ?” asked Mr. Cockran. 


Fic, 1,—FRontT View or IMPROVED SrREET RaiLway Moron oF THE SPRAGUE COMPANY. 


The armatures are of thesame type and have 
been proved to be water-proof and incapable 
of injury by moisture, Ina recent test upon 
one of these armatures, made at the Sprague 
factory at Schenectady and described in 
this paper a short time ago, one of these 


armatures was placed successfully in a tub 


of fresh water and allowed to remain there 
for 24 hours, and in a tub of salt water 
and allowed to remain there for the same 
time. 


,; and yoke of the field magnets, and wrought 
iron substituted. 

These motors are already in operation at 

Wichita, Kansas ; Marlboro, Mass. ; Cleve- 
land, Ohio ; Cincinnati, Ohio; Erie, Pa. ; 
| Atlantic City, N. J., and one or two other 
places where they have been installed. They 
have been shown to give very good results 
and in the future this type of motor will be 
used in all of the Sprague Electric Railway 
| installations. 





“If the electrode is properly moistened, 
and the supply of fluid is abundant, there is 
no danger of burning, for the fluid used in 
moistening cannot heat above boiling point.” 

‘*What is the intensity of the Tiavee re- 
quired to kill a man of the average resistance 
when the charge is applied to his head ?” 

‘* Beyond any doubt the pressure of 1,000 
to 2,000 volts, with the electrodes of the 
proper sizes, would be fatal with the current 
passing from head to foot.” 

Even with a man with a resistance of 
50,000 ohms, Mr. Brown would not vary his 
opinion if the surface of the electrodes was 
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kept wet. Death would ensue, he calculated, 


in less than 15 seconds, and in this time~The | fatal ? 


electrodes would not become appreciably 
heated. i 
used to moisten the electrode, could ever 
reach the boiling point on account of the 
rapid radiation of the heat. 

Mr. Franklin L. Pope, the well-known 
electrical engineer, testified. Mr. Cockran 
then put a series of questions with the ob- 
ject of showing that according to Mr. Pope 
and other experts there does not now exist 
and probably there won’t be devised any 
means of measuring accurately the resis- 
tance of the human body to electricity, that 
the death of a man by electricity depends 
upon several contributing causes, and that 
the machine to be put up in Auburn prison 
won’t be capable of doing what Mr. Brown 
claims for it. 

Mr. Cockran began by inquiring if a 
Wheatstone bridge could register the resis- 
tance of a living organism. Mr. Pope said 
he thought it was not fully capable of doing 
that, though it could measure the resistance 
of metals with almost absolute accuracy. 
[Ie made the test at the Western Union 
\ffice with the assistance of J. W. Gardiner, 
i Western Union electrician. He took hold 
if two electrodes, having previously wet 
his hands with sulphate of zinc. The cur- 
rent was turned on, and the resistance of his 
ody through the chest and arms was 
neasured. The measurements were taken 
vith different electro-motive forces. One 
olt gave 6,300 ohms resistance ; 19 volts 
ave 5,140 ohms, 50 volts, 3,850 ohms, and 
00 volts gave 3,500 ohms, showing that the 
pparent resistance as determined by the 
Wheatstone bridge varied according to the 
urrents. 

Q.—Suppose you had been wire, would it have 
ade any difference ? A.—It would have given the 
ume result with 100 volts as with one volt. 

Q.—Can you account for the failure of the Wheat- 
tone bridge to record when a living organism is 
sed, and different voltages are used? A.—I con- 
ecture that it is due to the chemical actions upon 
he fluids of the body. 

Q.—Is there any means to measure accurately the 
esistance of a living organism ? A.—I think there 
‘e no means to determine it as we can with an in- 
rganic substance. If we were tosend a man to be 
ieasured by half a dozen electricians the result 
ould all vary. The man would measure differently, 
0, according to his physical condition. 

Q.—Can electrical science measure the resistance 
f a living organism? A.—Well, you would geta 
sult each time, but you can’t tell whether it wonld 
e accurate. 

Mr. Pope said he was familliar with the 
Westinghouse dynamo that Mr. Brown had 
elected for the execution of Kemmler, and 
hat its maximum energy was 1,050 volts. 
Chen Mr. Cockran rez.d from Mr. Brown's 
00k a statement that a dynamo capable of 
enerating an electro-motive force of 3,000 
olts should be employed and a current used 
vith a potential of 1,500 volts for the exe- 
ution of a criminal. 

Q.—Would the instrument furnished by Mr. Brown 
e capable of supplying the electro-motive force 
jual to what I have read? A.—Understanding the 


He doubted whether salt water, if 


| currents are on a human body when shocks are not 
A.—lhe persons have generally been 
| knocked senseless and their skin burned. 

The wet pad of waste placed between the 
electrode of the death machine and the sub- 
| ject’s body, Mr. Pope said, would not pre- 

vent burning of the flesh. *‘ It would lessen 
the burning,” declared Mr. Pope, ‘‘ but 
would not prevent it wholly.” 

Q.—How long before the water in the pad will be 
heated to a boiling point? A.—A few seconds. 

Q.—Might there not be conditions when the water 
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Mr. Quinby asked if the velocity of elec 
tricity was greater than the velocity of 
nerve sensation in the human body. Mr. 
Pope said he thought it was, and when Mr. 
Quinby, asked, ‘‘ If the electrical velocity is 
greater than the velocity of nerve sensation, 
then would not death by electricity be pain- 
less?” Mr. Pope said he supposed it 
would. 


By Mr. Cockran—Is it recorded anywhere in 
science what voltage would be required to kill a 
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and there would be times when the flesh would be; | 
burned to the bone. 


District Attorney Quinby objected to | 
some of Mr. Cockran’s questions, saying | 
that Mr. Pope had no knowledge of the | 
subject involved. Mr. Cockran replied: | 
‘* Sir, this is a conscientious witness.” 

‘* He is the representative of the Westing- | 
house people,” Mr. Quinby retorted. 





“That does not disqualify him,” ex- | 
claimed Mr. Cockran. ‘‘He is not a! 
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Fie. 11.—Enp View or KNowLes Dynamo, SHOWING AUTOMATIC REGULATOR.— 
(See description on Ist page.) 


would be turned into scalding water? A.—Yes | human being’ A.—No. All I know is from what 


has been furnished by Mr. Brown. Wires for light- 
ing are always charged to a certain extent. Some- 
times the current, when the person comes in eon- 
tact with it, kills and sometimes it does not. 

Q.—Then there are contributing causes?’ A.— 
Yes, sir. 

Q.—Have you ever inquired into the relative sus- 
ceptibility of animals? A.—Usually when light- 
ning strikes a crowd of men only one or two persons 
are killed. When it strikes a flock of sheep in a 
field there are more deaths. I don't know how it is 
in regard to cattle and other animals. 

Q.—Is it not a fact that lightning is less fatal to 
man than to the inferior animals’? A.--Yes, sir. 
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Fig. 10.—Stpgz View or KNow.e’s DyNAMO—MUTUAL ELECTRIC Mre. Co.—(See first page article). 


nachine to be a Westinghouse dynamo, I think it | 


vould not. 

Q.—It is described, I believe, as a 600-lamp ma- 
hine. A.—The number of lamps does not make 
iny difference. The machines as sold for electric 
lighting do not have a higher voltage than 1,050. 

Q.—If a person received a charge of lightning in 
his body, what proportion of that could be gener- 
ated by artificial means ? A-—There is little com- 
parison between the two. Lightning would shatter 
a tree, but artificial means could not shatter a 
broomstick. 

.—You could not knock down Trinity steeple 

with artificial means in electricity  A.—No, sir. 

Q.—Has anything been constructed that could not 
be shattered by a stroke of lightning’ A.—No. 
Lightning, I think, could destroy anything. 

Q.—Can you tell what the effects of electric light 





charlatan,” giving a half side glare toward 
Mr. Brown, who sat a few chairs away to 
one side. 

Then Mr. Quinby cross-examined Mr. 
Pope. 


Q.—The Westinghouse people make a machine 
for lighting purposes, don’t they, and they use what 
is known as the alternating current? A.—Yes, sir. 

Q.—They object to the,use of their machines. for 
the execution of criminals? A.—Yes, sir. 

— ? A.—Because I ae 5 say the public 
might think such a machine woul dai 
commercial use. 

Q.—Do you know whether death by electricity is 
painful or not ? , A.—I believe it is very painful. 


ngerous in 





Taos much can you tell about the probability 
of killing human beings from experiments made in 
killing inferior animals? A.—I think very little. 

Mr. Post—Do you say that the dynamo for the 
State to be used at Auburn prison can’t be run with 
a voltage of 2,000 volts with safety ’ A.—Yes, sir, I 
say so. If you are going to run it at 2,000 volts you 
would have to run it at twice the speed it was built 
for, and this would be unsafe. 


Mr. Cockran wound up his catechism of 
the witness with the interrogatory : ‘‘ Could 
you, as an expert, describe a current which 
in every case and with every person would 
absolutely cause death ?” 

Mr. Pope answered ; ‘‘ No, I could not, 
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—— It is stated that there are now in use 
at Asbury Park, 150 arc lamps of 2,000 
candle-power each. 


—— The construction of the plant at Sor- 
rento, Me., is now finished, and 20 lights are 
already in operation. 


—— The new Mississippi River steamer, 
‘** Kate Adams,” will be illuminated by the 
Westinghouse system. 


-— Notre Dame Church, at Montreal, 
will be lit by the Thomson-Houston system 
with 15 arc and 400 incandescent lights. 


—— The Easton Electric Company, of 
that city, has bought the Belfast Gas Com- 
pany for $17,500, the transfer to be made 
July 80th. 


—— Work by the electric light company 
at Narragansett Pier, R. I., is progressing 
rapidly. Many of the hotels have already 
been furnished with lights. 





At a special meeting of the city 
fathers of Rockland, Me., recently, an order 
was passed providing for 30 and not exceed- 
ing 40 arc lights, to run all night. 


— F. M. Wheeler, of the Schuyler 
Electric Company, Middleton, Conn., is now 
in Elmira, N. Y., where he is to put in a 
new plant of the Schuyler system. 


—— The Congaree Gas and Electric Co., 
of Charleston, 8. C., have decided to put in 
an incandescent plant to meet the large 
demand for private lighting in that city. 


—— It is stated that Charleston has con- 
tracted with the Thomson-Houston company 
for an electric light plant at $3,600 per an- 
num for ten years, the plant to furnish 40 
lights. 





An appropriation of $15,000 has 
been made for the introduction of an electric 
light plant at the Brooklyn Navy Yard, to 
supplant the present illumination made by 
gas which is very inadequate. 


- — There is some talk of an electric 
light syndicate, which is composed of Ger- 
man and American capitalists, with a capital 
stock of $20,000,000, locating a plant in 
Milwaukee for the manufacture of ma- 
chinery. 


—— The plant of the Annapolis, Md. 
Electric Light Company is now in operation. 
The officers of the company are Joseph B, 
Seth, president ; Dr. Geo. Wells, vice presi- 
dent and local manager; Harry E. Mann, 
treasurer ; Elihu 8. Riley, secretary. 


—— The Mather Electric Company, of 
Manchester, Conn., have recently received 
orders for plants from the Progress Club, 
New York, 1,350 lights; Howland’s Mills, 
New Bedford, Mass., 650; Evelyn Flats, 
New York, 500; Soldiers’ Home, Michigan, 
500; Duluth Imperial Mill Company, 200. 

—— The Gardner Electric Company, of 
Gardner, Me., composed of some of the most 
enterprising citizens at the above named 
place, havecommenced businessstarting with 
50 arc lights and 500 incandescent, one 75 
horse-power engine and one 80 horse-power 
boiler furnished the power, and it was 
thought they would be sufficient for the 
needs of the company for some time to come. 
But, since that time another 80 horse-power 
steel boiler has been added; also a duplex 
Dean pump and two injectors and a 125 
horse-power compound condensing engine. 
A current is now being supplied for 60 arc 
and 1,200 incandescent lights, with a capa- 
city for 100 arc lights of 1,200 candle-power 
and 8,000 incandescent. The company have 
strung over 50 miles of wires and their poles 
cover a distance of 17 miles. It is the 
opinion of men who have traveled much and 
visited many electric light stations, that 
Gardner has one of the best and most com- 
ne in all appointments, to be found in 
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The Empire City Electric Com- 


pany has just issued a Spanish edition of | 
The Spanish |, 


its very handsome catalogue. 
speaking countries are taking quite an in- 
terest in electrical matters, and the trade of 
this company in this new field has been 
constantly extending so much so that it was 
found necessary to print a large Spanish 
edition of the catalogue. 


The Okonite Company.—While in 
Europe, the treasurer of the Okonite Com- 
pany, W. L. Candee, closed a contract with 
Paris parties for 8,000 feet of telephone and 
telegraph wire. He examined many impor- 
tant locations in England, with a view of 
establishing a manufactory there, to supply 
the steadily increasing European demand 
for okonite wires and cables. 


The Straight Line Engine Com- 
pany.—The annual meeting of this com- 
pany was held in Syracuse, N. Y., July ist. 
Prof. John E. Sweet was elected president, 
H. M. Williams, of New York City, secre- 
tary, and A. A. Sweet, treasurer. It was 
decided to enlarge the factory at Syracuse 
at once, the increasing demand for the 
Straight Line compelling this. This engine 
is very popular in the electric field. 


Empire China Works.—The works 
of this company in Greenpoint have been 
quite largely engaged of recent years in the 
manufacture of hard porcelain electrical 
supplies, and are widely and popularly 
known in electrical circles. A new price 
list, illustrated, has just been issued by the 
Empire Company, which will be sent to all 
who send a request to the company’s ad- 
dress, 144 to 156 Green street, Greenpoint, 
Brooklyn, E. D., New York. 


The Mutual Electric Manufac- 
turing Company.—This company has 
just issued a very attractive catalogue, from 
the artistic hands of Messrs. E. E. Bartlett 
& Co., which is worthy of a special place in 
commercial electrical literature. The cover 
is embossed with the name of the company 
and with an illustration of the Knowles 
storage battery. The latter invention is 
attracting much attention in secondary 
battery circles, and is already in quite 
extensive use in Brooklyn. The company’s 
offices are at 195 Montague street, with a 
New York office at 20 Nassau street, and a 
large factory at 286 to 296 Graham street, 
Brooklyn. 


J. H. Bunnell & Co.—These widely 
known electrical people have removed 
their manufactory from 24-27 West street, 
which location they had occupied since the 
destructive fire at their works, March 5, 
1888, to the fine new building, 136 and 138 
West Twenty-fourth street, near the Sixth 
avenue elevated railroad station. The three 
upper floors of this building, 100x50, are 
completely filled up with excellent tools, 
and Messrs. Bunnell & Co. are once more 
well satisfied with their factory, and par 
ticularly with its location, which is in the 
heart of the city, in a pleasant business 
street, where its accessibility will be appre- 
ciated by many electrical patrons having 
lines of experimental work going on. 


James W. Queen & Co., of Phila- 
delphia, manufacturers of electrical test 
instruments, have recently furnished goods 
amounting to $4,000 to Princeton College 
for the equipment of their course in electri- 
cal engineering, to be inaugurated in 
September next. The list embraces several 
large Wheatstone bridge sets as devised by 
Prof. Wm. A. Anthony. These sets, as 
well as several of the next size smaller, also 
ordered by Princeton College, are all 
guaranteed to be accurate within ,, of one 
per cent. There is also a large $375 reflect- 
ing galvanometer, made for the special 
purpose of measuring high insulation resis- 
tance, the galvanometer itself having a 
resistance of 500.000 ohms. For measuring 
induction, co-efficients, etc., there is pro- 
vided one of Ayrton & Perry’s secohmeters. 
For the determination of magnetic constants 
there is a large Weber earth inductor which 
will be used in addition to the Kew magneto- 
meter already possessed by the physical 
department, 





Recording Apparatus for Electric | meter or other electric measuring-instru- 


Meters. 
Mr. Geo. Walker, of New York, has just 
been granted a patent on the above appar- 
Feq. 1, 


| ment may be used as well. 
| The primary feature or basis of the 
| invention rests in the procuration of a 
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Figs. 1 AND 2.—THE WALKER ELECTRIC METER RECORDER. 


atus. It was designed more particularly 
for recording the different quantities of cur- 
rent used in a given time in an electric-light 





photographic impression or copy of the 
fluctuations or variations of the movable or 
indicating part of the measuring-instrument. 





Fig 7, 










































































Fias. 3 To 7, INCLUSIVE, OF THE WALKER METER, 


circuit. The illustrations show the inven- 


tion in connection with an ammeter and a 
system of electric lighting, although a yolt- 


In the carrying out of his improvement® 
he employs an electric meter, an electric 
lamp or other source of light, a strip o' 





sheet of paper or other substance or material 
seusitive to light, and clock-work or other 
motive power for feeding or advancing the 
sensitized substance. The needle, vibratory 
arm or indicating portion of the meter, 
moves over a slot or opening formed in a 
plate or partition located between the lamp 
or source of light and the moving sensitized 
substance, and causes to be made upon the 
latter a photographic impression or line. 
The dividing plate is also formed with a 
second slot, for which is provided a shutter 
that is operated at predetermined times to 
admit light for the purpose of making trans 
verse lines or divisions upon the sensitized 
material, and said dividing-plate is further 
more formed or provided with a series of 
apertures or perforations for the constant 
admission of light upon the traveling sen 
sitized surface for the purpose of producing 
thereon a series of longitudinal lines or 
divisions. The sensitized substance is ar- 
ranged within a case or box, and by the 
clock movement is adapted to travel from 
one roller or spool to another. This box is 
removably fitted to the clock movement, is 
arranged within a frame or covering to the 
whole instrument or apparatus, and is pré 
vided with a slide or lid for excluding lig]:t 
from the sensitized material when the box 
is detached from the clock movement ad 
removed from the apparatus for the purpose 
of developing the photographic impressions. 

In the accompanying. drawings, Fig. 1 is 
a front elevation of an apparatus embody 
ing the invention, a portion of the outside 
casing being broken away to afford a view 
of some of the interior working parts. Fig. 
2 is a_ horizontal section taken at the 
line 2 2 of Fig. 1. Fig. 3is a front eleva- 
tion of the clock-work and the box contain- 
ing the sensitized material detached. Fig. 
4 is a horizontal section to show the means 
employed for periodically actuating the 
shutter, the box of sensitized paper being 
removed. Fig. 5 is a diagrammatical view 
illustrating part of my invention. Fig. 6 
is a fragmentary view of the sensitized ma- 
terial after deyelopment and- bearing a re- 
cord of the changes in the meter. Fig. 7 
is a view of a modification of the invention. 

———_0 = e—_____ 

Lookivg Towards Amalgamation. 

The Westinghouse Electric and Manufac- 
turing Company, on Thursday of last week, 
by the advice of President George West- 
inghouse, Jr., it is stated, made an 
important move. The stockholders of 
the company voted to accept the char- 
ter of the Westinghouse Electric and 
Manufacturing Company, which was, pre- 
vious to June 13, known as the Chartiers 
Improvement Company, of which Mr. West- 
inghouse had secured control. The charter 
was granted by legislative enactment in 
1871, and conferred upon the Chartiers Com- 
pany extraordinary powers and privileges, 
such as have been impossible to secure un- 
der instruments of the same class granted by 
the State since the new constitution of Penn- 
sylvania went into effect in 1874. The 
charter is said to be of the old-fashioned 
blanket order, empowering those operating 
under it to do any sort of business or manu- 
facturing with the exception of running a 
bank or issuing bank notes. This removes 
the last obstacle, it is stated, in the way of a 
general consolidation of all the Westing- 
house electric interests in the United States. 
The work of exchanging certificates of stock 
in the Westinghouse Electric and Manufac- 
turing Company for those of the original 
Westinghouse Electric Company will begin 
as soon as the new certificates can be pre- 
pared by the engraver and printer. 


The Thomson-Houston Co. has 
received its bids for the erection of the pro- 
posed new factory building, at Lynn, Mass. 
It is to be devoted to the brass foundry and 
brass finishing, and will be of large dimen- 
sions, with chimney 60 feet high. 


The Florence Electric Light and 
Power Co., Florence, Ala., has signed a 
contract with the Southern District Tele- 
phone, Telegraph and Electric Company, 
headquarters at Birmingham, for three new 
dynamos and engines and boilers complete. 
They will also erect a two-story brick build- 
ing, 40 by 80, The additional plant will 
cost $26,000, 
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The New Williams Vertical Steam 
Engine. 

This new engine is built by the Williams 
Engine Works, 447 North Street, Baltimore, 
and the engravings present views of the en- 
gine and an indicator diagram. The engine 
js intended for high speed (850 revolutions 
per minute), and has a number of special 
eatures. The piston is a hollow casting 
hrunk on the rod, with plain spring ring. 
he valve, it is claimed, is perfectly bal- 

ced, and is a flat plate, working between 
o flat parallel surfaces, one of which is 
adjustable plate which sets in inclined 
ys in the bonnet. This plate has a relief 
ite in the back of it, steam passes in 
rough the central part and to the inside of 

valve and pressure plate, the pressure 
nding to press the plate down to the valve, 
set screw in the side of the chest sets 
ainst the pressure plate and keeps it in 
sition. As the valve wears, it will be- 
me leaky; the plate provides a ready 
eans of taking up this wear, a jamb nut 
| the set screw is loosed, and the set screw 
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‘1@.1.—VIEW OF THE WILLIAMS VERTICAL 
STEAM ENGINE, BALTIMORE, MD. 


ljusted away from the chest; the platc 
ollows down the inclined way and comes 
1 contact with the valve. . The adjustment 
s best done while the engine is runnirg. as 
1e adjustment can then be felt. ‘The screw 
in be taken away entirely without affect- 
ng the valve in the slightest ; the plate will 
ft and relieve the cylinder should there be 
n accumulation of water in it. 

There are but three pieces in the gov- 
rnor, two weights and one eccentric. The 
veights are hung on large steel pins, sct in 
vo of the arms ‘of the wheel, one weight is 
head of the fulerum, the other behind it. 
lhe eccentric has two arms Cast on it. in 
he end of each arm a large steel pin is 
cured which fits in accurately reamed 

les in each weight; as the weights travel 
itward the eccentric is carried across the 
haft in a perfectly straight line, so varying 
s travel ; the lead remains constant at all 
ines. Itis impossible to make it jump or 
ice and its extreme variation is said to be 
ess than two per cent. 

A very important feature of this governor 

that it can be oiled while running ; it has 

it four bearings, two in each weight, an 
il hole runs from each of these bearings to 
common point, a tube is inserted at this 
int which extends out and has a lip on 
ie end, a bracket extends from the side of 
ie frame and supports an oil cup with a 
vick on it. as the engine revolves the tubes 
iss the wick and take up a small quantity 
! oil which passes to the bearings. 

The engine is thoroughly well built in 

ery particular and well balanced. Every 
izine is tested under steam, friction brake 
nd indicators applied, and put under actual 
nditions of work and known to be right 

efore being passed. 

The indicator-cards shown were taken from 
5x6 engine running a 50 light dynamo at 
W. P. Hawey -& Co.’s packing house in 
Baltimore. A single indicator was used and 
placed on the waste pipe, as that engine was 

not made for attaching indicators. The steam 
ind exhaust pipes are both 75 feet long, this 


causes considerable back pressure on the ex- 
haust. Engine was running about 40 lights 


at the time ; boiler pressure, 80 1bs. ; number 


of revolutions 348, 40 spring. 





Oscar and Alphonso Peeper, two 
San Jose, Cal., boys, 17 and 19 years of age, 
have made a 25-light incandescent plant that 
is now used in lighting the agricultural 
works at San Jose. 


The Commercial Union Telegraph 
Company, who are extending their lines 
throughout the South, have reported the 
opening of offices at Richmond, Alexandria 
and Fredericksburg. 


The two divisions of the Great North 
western Telegraph Company, in the State 
of New York, heretofore known as the 
Plattsburgh and Watertown divisions, have 
been combined under the name of the New 
York division, Warren Dow, of the Platts- 
burgh division having resigned. A. R. 
Porte, of Ogdensburg, who has been super- 
intendent of the Watertown division for the 
past four years, has been appointed superin- 
tendent of the combined divisions, which 
covers all New York State north of Oswego 
on one side, and Whitehall on the other. 
Mr. Porte is the youngest superintendent in 
the telegraph service having control of such 
an extent of country. His headquarters 
will continue to be at Ogdensburg, where 
the supply department for both divisions 
will also be located. 


A traveling electric light has been 
used in Germany with much success. The 
arrangement is a very simple one. A dy- 
namo, with an engine to drive it, is mounted 
on a wagon, something like that of a steam 
fire engine, containing boiler, fuel box and 
water tank, complete for a night's service. 
A supply of wire and a number of poles 
corresponding to the number of arc lights 
required, are added to the equipment, which 
is then drawn by a pair of horses to any 
desired place. On arriving there the poles 
are set up where required and stayed with 
wires fastened with stakes driven into the 
ground ; the lamps are then hung to them 
and properly connected, and the engine is 
then set in motion. The lights immediately 
kindle, and from one to 50 lamps can be 
operated, according to the power of the 
machine. As the lamps can be suspended 
anywhere, and are not affected by wind or 
rain, the advantage of the apparatus to con- 
tractors and others who have to carry op 
night work is apparent. 





An Improvement in Rail Construction. 


Sometime since we illustrated a new form 
of street railway rail and chair for its 
support, the inventions of Mr. R. T. White, 
of 12 Pearl street, Boston. An important 
improvement has just been made in securing 
the rail to the chairs. It consists in rolling 
a projection on the outside lower edges of the 
pendant sides of the rail, which projection 
is slightly bevelled on its upper edges. 
Bosses are cast on the sides of the chairs 


with their lower edges bevelled to correspond 
with the bevelled projection. By means 
of a wrought iron clip, which fits over the 
the bevelled parts on the rail and chair, and 
a 5g inch belt, the sides of the rail and the 





Wuitt Improvep Ratt. 


chair are drawn together very solidly and 
the rail is held down firmly on the chair. 
The rail cannot work loose with this arrange- 
ment. An advantage which will be appre- 
ciated by street railway people, is that, 
as there are no holes needed in the rails, 
chairs may be placed at any points, doing 
away with the necessity of locating sleepers 
at exactly stated intervals as has to be done 
when the belts for securing the rails have to 
pass through the rails themselves. 
——— > 
—— Itis stated that the Edison Electric 
Light Company has about concluded to 
locate its Western plant in Milwaukee, con- 
ditioned upon securing a franchise from the 
Common Council to lay underground wires 
in the streets. They expect to put in works 
costing $500,000, and will manufacture 
dynamos and electric motor. 


$s RESPONSIBLE PARTIES wish- 

ing to make incandescent lamps 

can secure a man, fully up in the whole 

process. No patents, no experimenting, 

and will instruct or assist those in trouble. 
Address 








LAMP isso, 
Care ELEcTRICAL REVIEW. 
P. O. Box 3529 
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The French Cable Company has been 
amalgamated with the Mackey-Bennett Com- 
mercial Cable Company, and it is proposed 
to build a cable from Carso to Boston as 
soon as possible in order to give another in- 
dependent outlet. Manager G. C. Ward is 
now in Carso looking after the matter, and 
arrangements have been perfected with the 
Canadian Pacific Telegraph Company sys- 
tem to build to Carso and Halifax. Thenew 
line of the Postal Telegraph Cable Company 
has been completed as far as Richmond, 
Va., and within 60 days all the large cities 
in the South as far as New Orleans will be 
in the system. This company handles busi- 
ness very rapidly, sending and receiving 
answers from Boston, Buffalo and Cincinnati 
in form five to seven minutes. There are 
13branch offices in Baltimore, with a central 
office in Neal Building, corner Baltimore 
and Holiday streets, thoroughly equipped 
with all the latest improvements. The 
company uses only copper wire, and is re- 
liable in every particular. A new line is in 
process of construction to Chicago to meet 
the demands of the increasing business. 





ROPOSALS for the construction and erection of 
a Police Patrol Telegraph and Telephone Sys- 
tem. oo of the ee pee June 27,189. 

Sealed proposals will be received at this office un- 
til 12 0° reek M., on Monday, July 15th, 1889, for the 
construction and erection of a Police Patrol Tele- 
graph and Telephone System in the City of George- 
town, District of Columbia. 

Blank forms of pro ls and specifications can 
be obtained at the office of the superintendent of 
the relegre h d Telephone Service, cor. 5th and 

Sts. ee D.C., upon application 
Seana; Mae ag wa all necessary information, 
and bids — these forms only will be considered. 

The right is reserved to reject any or all bids or 

rts of bids. 

EW. Dove.iass, L. G. Hing, CxHas.W. Raymonp, 
Commissioners, EF. 


FOR SALE.—Twov Z 55 Volt Edison 

Dynamos, 1 Resistance Box, 250 Lamp 
Sockets, besides Chandeliers, Lamp Posts 
and other attachments. All in first-class 
order ; will be sold at a sacrifice, having no 
use for the above articles. Call or address 


BEETHOVEN PIANO-ORGAN CO., 
Wasurnerton, N. J. 


SEALED PROPOSALS 


For lighting the streets of Abilene, 
Kansas. For specifications, address, 
Judge W. P. Seeds, 


City Clerk. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
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406,406 "Telegraph pole; Charles M. Russell, 
Bowling Green, Ky., assignor of one-third to 
Thomas P. Lyne, same place. 

406,415 Dynamo; William 8. Andrews, iow Vert, 
N. 7’ and homas’'S: rucer, Westbrook. C 

406,420 Electric railway switch; Francis 0. Black- 
well, New York, N. Y. 

406,421 Electric railway circuit; Josiah L. Black- 
well, eS ao , 4 

406,42 gna ng a ratus for elevators; J. F. 
Bower, Chicag: iit _ 

406,429 ah. armature; Stanle (Ne C. Currie, 
Philadelphia, Pa., assignor to the nited Electric 
Improvement Company, Gloucester, N. J 

406,439 Secondary battery; William W. Griscom, 
Haverford College, Pa., assignor to the Electrical 
Ac ee Company, of New York. 

06,468 Electrical switch; Joseph A. Powers, 
Lansingburg N. Y. 

06,469 Connection box; Joseph A. Powers, Lan- 
oui, | & 4 
m.. ,489 Telegraph key; Henry A. Waldo, Reno, 


406,492 Armature winding for dynamos; James 
J. py y Brooklyn, N. Y. 

406.493 -_ saguinting dynamo; James J. Wood, 
Brooklyn, N 

406,494 Regulator for dynamo-electric machine ; 
James J Wood, Brooklyn, N. Y. 

406,498 Incandescent lamp; Chas. A. Backstrom; 
New York, N. Y. 

406,567 Telephone. 405,568 Phonograph. 406,- 
569 Phonogram blank. 406,570 Phonogra “ 406, - 
571 Process of vests ee tian 406, - 
572 406.573 406,574 75 Automatic Deterente- 
ing device for shapemighe 406,576 eSepeqrem 
blank; Thomas A. Edison, Llewellyn Park, 

406,599 Byeame electric mach e 5 Willian L. 
Silvey, Lima, Ohio. 

406,600 Electric railway motor; Frank J.Sprague, 
New York, N. Y., assignor to Sprague Electric Rail- 
way Company, same place. 

406.629 Electric horse disconnector; Geo. A. 
Coulter, Omaha, Neb., assignor of one-half to 
— C. Ish, same place. 

6,636 Galvanic battery ; Matthew Dongans, 
Ww an dy Mass., assignor of one-half to Edward 
P. King, same place. 

406,656 Galvanic battery ; Frederick Lotz, New 
York, assignor by direct and mesne assignments to 
J. A. ——, same place. 

406,678 rding a a+ for electric meters; 
Geo. W. Walker, New Vor 

406,709 Invisible AL chats electric mat ; 
James W. Dawson, St. Louis, } 

406.743 Electric railway ; Ww alter H. Knight, New 
York, N. Y. 

406,751 Electrical apparatus for regulating steam 
boilers ; Frangois Martenot, } aris, France. 

406,769 Signal 3 alarm transmitter and time 
indicator, Andrew J. Reams, E! Dorado, Kans. 

406,771 Secondary ad electrode ; Andrew 
L. Riker, New York, N. 

406,777 Armature for a machines ; Albert 
Schmid. Pittsburgh. Pa. 

406,797 Closed slotted conduit for electric rail- 
ways ; C. J. Van Depoele, Lynn, Mass. 

406,804 Electric railway ; David G. Weems, Balti- 
more, Md., assignor to Electro-Automatic Transit 
Company, same place. 

406,805 406,806 Electric railway; David G. 
Weems. Baltimore, Md. 

406,818 Underground conduit for electrical con- 
ductors ; Geo. W. Cook. Detroit, Mich., assignor of 
one-third to C C. Canny, same place. 

406.824 406,825 Electric meter ; Thos. A. Edison, 
Menlo Park, = J: assigi = to Edison Electric 
Lizht Com New York, N.Y. 

406,833 Me: wn for propelling vehicles by second- 
a'y batteries; Willian W. Griscom, Haverford 
College. Pa. 


TRUSTELD’S SALE 
In the matter of the dissolution of The Partz Elec’ tric 
Bittery Company, Court of Common Pleas, No. 2 

Philadelphia County, March Term, 1889, No. 894. 


ON TUESDAY, JULY 30th, 1889, 


—AT THE— 
Philadelphia Exchange, cor. 34 & Walaut Sts., Phila,. 
at 12 o'clock, will be sold at public sale, 


Letters Patent of the: United States 


251,619, aa. January, 2, 1882, to A. F. W. 
m4 for improvement in Voltaic Batteries, 

No. 328,607, issued October 20, 1885, to A. F. W. 
Partz, for improvement in Liquids for Voltaic 
Batteries. 

No. 347,440, issued August 17, 1886, to A. F. W. 
Partz, for improvement in Voltaic Batteries. 

No. 353,757, issued December 7, 1886, to A. F. W. 
Pa: tz, for improvement in Voltaic Bttteries 

No. 362,531. issued May 10, 1887, to A. F. W. Partz, 
for im) rovementin Voltaic Batteries, 

No. 379,180, issued March 6, 1888, for Improvement 
in Depolarizing Compounds. 

ALSO, at the same time and place, will be sold for 
the same account, certain other assets 

By order. 

WALTER GEORGE SMITH, Esq,, Trustee. 


M. THOMAS & SONS, Auctioneers, 
Wo. 136 So. 4th St., Pnila. 


FOR SATE. 

One 225h. p. Armington & Sims’ Engine, been 
used in a mill. In good order, and sold cheap. 

Two 50h. p. Armington & Sims’ Engines. A lot 
of Brush Ornamental Lamps, 2,000 c. p. 

One 30 light Brush machine and 1,200 c. p. lamps 
in good order. 

One Edison 250 light machine. 

zarge Lot of Weston machines with lamps, all 

sizes. Sold very cheap. 

One 30 light Jenney Saeme, old style, with 
lamps. $20 per lamp capacity. 
Bric-a-brac, Organ sold. 

barrel sermons on hand 
Will farnish on order second-hand apparatus of 
any system. Write for further information. 


FRANK RIDLON & CO., 
196 Sumner St., Boston. 








Pulpit and one-half 
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ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


S ano 7 Dey St., New York 


ANTED.—Engineer capable of 

taking charge of central station, con- 

taining Ball Engine and two half arc Brush 

Dynamos. Run on moon schedule. Write, 

stating experience, references and salary 
expected. Address, 

‘* ELECTRICIAN,” 
New England Office, ELEcTrIcAL REVIEW, 


196 Summer Street, Boston. 








W.R. OSTRANDER &CO. 
21, 23% o ANN 8T., NEW YORE, 


ufacturers of 


SPEAKING FUSES, WINSTLEC 
Electric & Mechanical "Bells 





AMERICAN 


Leather Link Belt Go. | 


















*‘American Patent FACTORY, 
_— De Kalb Avenue, 
eather | BROOKLYN. 
Send for Illustrated 
Link Catalogue. 
ANTED.—Young man com- 


| 
i . 
Relting petent to care for alternating 


| apparatus in small central station. 








Specially | One competent to do house wiring 
adaptedto preferred. Address 
DYNAMOS.| Thomston-Housten Electric Light Oo., 
FACTORY, 46 & 48 FERRY ST., NEW YORK. ' ; 1116 Noble St., Phila. 


OFFICE, 72 ee a STREET, 


NEW YORK. CHICAGO, BOSTON. PHILA. MOULDING 


For Electric 
Light Work. 
Wooden Dynamo Frames, Etc. 


John A. Robertson, 393 Federal Street, 
Boston, Mass 











NOTICE TO THE TRADE. 


A. L- BOCART, 
2 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glar Alarm, Gas-L ighting 
Attachments, and other 
electrical appliances con 
nected therewith, all of 
jm which are manufactured 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
} other, on account of their 
j superior workmanship, 
} and practical utility. 
Suits are now pending 
| inthe U.S. Circuit Courts 
against infringers of the 
i Bogart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated Circulars, 
price-lists and discount 
sheets forwarded to the 





‘OOO ITTY 





WATC HES 


are the best for electricians, railroad men, 
engineers and othcrs whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the | 


AMERICAN WALTHAM WATCH co. | Barth. Auto- trade on application, ac- 
| oldi, matic.companied with busines 


card. 





WALTHAM, MASS. 
SERIES LAMPS. BATTERY LAMPS. 


LONC LIFE. LOW PRIC HICH EFFICIENCY. 


SSS SPH aN - 


INCANDESCENT LAMP C0. 


15-17-19-21 N. CLINTON ST., CHICAGO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosot Lumber, R. R. Ti 
Telegraph Poles, 4 &e, = 


WILLIAMSPORT, PENN. 
THE FIRST REAL IMPROVEMENT IN POROUS GUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 








SEND FOR CATALOGUE. 








E. M. F., 1.60 VOLTS. 





“ AXO” BATTERY COMPLETE a 
**AXO” POROUS CUP. 


with Jar adapted for Sealing. 


The “ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th S&t., N. Y. 





Evoens F ILLIPs, President. W. H. Sawyer, Secretary and Electrician, 


AMERICAN ELECTRICAL WORKS 


Patent Finished [neulated 


FE’ ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT RUBBER CO VERED W WIRE, OFFICE AND av. 
NUNCIATOR WIRE, -ENCASED WIRE, 
ANTI-INDUCTION UEtAL AND UNDER- 
GROUND CABLES, BTC., ETC. ¢ 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical W orks 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICc=Et. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOoR=E. 
Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s (Sombination Fixtures 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved designs for any system of 


Special designs fart WGANDESCENT LIGHTING. 


decorators faithfully an 








_ 











Cd) 
VRagt Mahe 





from architects and 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes,and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


eo - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


THACKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


D. W. Baker. 
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EXGELSIOR ELECTRIC GO.. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR Ke MOTORS a be 


PERFECT AUTOMATIC REGULATION. 
CONSTANT SPEED UNDER ALL LOADS. 


WOovUnNDdD FOR ANY CURRENT. 
HIGHLY EFFICIENT AND ECONOMICAL. 








ce i, 


ee 


i SSS 





ie 


OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 





EDISON AUTOMATIG DYNAMOS 





Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Gunboat ‘‘ Yorktown,’’ Cruisers ‘“‘ Balti- 
more’’ and ‘‘ Charleston,’’ and Steamer ‘‘ Pensacola,’’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer ‘‘ Puritan,” of the Fall River Line, | ,600 lights. 


Send for Circulars on any elass of isolated or Central Station Lighting. Estimates anc 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


eS Fifth Awenue, New Work. 











TheMitchell Vance Company 


GIVE ABSOLUTELY PERFECT REGULATION, 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eee IPOe?S & COMDINaLLON Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, . 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW TORE. 





>>> + 


REMOVAL 


FoPoS 























WRIGHT'S ELECTRIGKL ENGINEERING COMPARY, 


AT PRESENT, 74 FEDERAL ST., BOSTON, MASS., 


REMOVING TO 


ESTES PRESS BUILDING, 196 Summer St., Boston, Mass. 


REAR OF HATHAWAY BUILDING. 
ALE=X. FP. WRIGHT, MANAGING DIRDCTOR. 
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ELEGTRIGAL SUPPLY Go. NEW YORK BELTING AND PACKING CO. 


ANSONIA, CONN.) WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, ite eng 
Western Office & Warehouse, The Oldest and Largest Manufacturers in the United States of 


(71 Randolph St., Chicago, lll. 


; Vu 
TT, eS 
MANUFACTURE THE CELEBRATED T2 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 






































In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 

=, Largest Belts made in the World for the 
a cy elevators at Chicago, Buffalo and 
ew York, 





We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 





No. 647. Dtamoxp Carson Batrery. 





SALESROOMS. 

EANSAS CITY OFFICE, 505 Delaware Street. T. F, Hunter & Co., 33 Church St., New York City. | Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer &t., Atlanta, 16 Decatur St., 
| Chicago, 151 Lake 8t., Detroit, 16-24 Woodward Ave,, 


S. Louis, 907-911 North Main St., Baltimore, 12 North Charles St., 


. s 
| Denver, i601- 1611 17th 8t., Buffalo, 124-128 Washington St., 
Cc harleston, 160 Meeting St., New Orleans, 54 Canal S8t., 
Minneapolis, 28 South 2d St., Kansas City, 1311 & 1313 ‘West 12th St., 
# Cincinnati, 161-165 tang 4 Pearl St. Richmond, 1206 East Main St. 
vepthies — 176 Sagentes SS 


European Branch, Hamburg; Germany, Pickhuben 5. (Freihafengebiet). 
— FOR -—— 








THE TRENTON ENGINE. Sperry Electric Company, 


AUTOMATIO CUT-OFF, 
BALANCE VALVE, Factory, 194 to 198 So. Clinton St, Chicago, IL 


POSITIVE EXHAUST. MANUFACTURERS OF THE 
A RC L / G H T C / R C U / TS ECONOMY, "THON GUARANTEED. REGULA- Improved Sperry High and Low Tension 
7 PHOENIX TRON Trenton, N. a B’l drs Systems of Arc Lighting, 
SIMPLE. RELIABLE. DURABLE. F, Van Winkle, 91 Piparer St. N.Y. Agent, Claiming the Highest Efficiency, Reliability 


and Durability. Perfect Regulation. 


only socket having’ insulating material or the HYDRAULIC PRESSES, |” a= uznten vatzzr 
Send for Illustrated Catalogue. FOU, ALTE, SAS a PEED, CREOSOTI N G CO. 


PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
PERTH AMBOY, N. J, 

















WATSON & STILLMAN 
620 Atlantic Ave., BOSTON. 210 East 43p STREET, NEw Yor City. Creosoted Lumber, Underground Con- 
Chicago Office, 80 Adams Street, George Cutter, Agent. Special Attention to Electrical Work. duits, Telegraph Poles, Piling gnd Ties 
Furnished. 
y Washburn & Moen Mfg. Go. 
MANUFACTURERS OF 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTUBERS OF 


7 Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


Cleveland’s Electric Light Cut-outs 


Gang Switches irom NAS 
5 to 40 Amperes. 


ick make and 
" reak uncontrol- ¢ 
Hi led bythe Handle. & 
i” Correspondence So- 
licited with Electric 










HHL W.B. Cleveland In Long Lengths, Galvanized by our Patent Continuous 
PROPRIETOR, == Process. 
183 Seneca Street, The Standard with all Telegraph and Telephone Companies. 
CLEVELAND, 0. a Since the first introduction of the Electric Tele, Service, our patent wire, expressly manufac- 
— od ——.F purposes, has filled every req m as regards strength, evenness of quality, and 
conductive capac 
For the Electrical Review’s New ries,” Sent renee sete ee eee 
Catalogue of all Electrical and Scien- 
tific Books. New York Warehouse. Chicago Warehouse, 


is PARE ROW, NEW YORE. ‘6 CLIFF STREET. 107 & 109 LAKE 8T. 





1%; GOODRICH HARO RUBBER E | Sort RUBBER Coens 


/% A Quio. | ST - > 
AX] Mon facturers of * SS ae Pen Eeeeriveie PurPoses 


\ ih as a 

IN Waro pugser Goops- Rea) «ume Rusecr Tare - Frucr 
far RBAROTRICAL purpases | 1 a Bee: A her Fie ae oo 
OPECIALTIES OF ALL KINDS TO ORDER Be ares? me BF Goooricy Co. 


e = AKRON RUBBER WORKS 
GraLocue. — % = — AKRON, OHIO 


N } 


— 





§.Y. s iaieariiaianness & CO., Eastern Agents, 65 eae i. x y. | Ss. y. L’HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
ARADAY CARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA. 
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W. D, SARCENT, President. wNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING COMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN VERY STILL. 


MANUFACTURERS OF 


Perret Electric Motors »° Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 




















THE DISTINCTIVE FEATURES ARB: 


Zip LAMINATED FIELD MACNETS, 
a LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD — 
EXCELLENT WORKMANSHIP. 


In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. tach ae Ma 9 iby, the use of 
Careful Investigation Invited.  Oatalogues Furnished on Application. 


ca pneoont Electric Motor 
FOR STREET RAILWAY WORK. 


We claim the following advantages for our improved Street Railway Equipment: 

Flexible Suspension; Noiseless Cearing; All Bearings Dust Proof; Gears, Pinions and All 
Parts Independently Removable; Brushes of a New Design and Perfection as regards Ease of 
Running; Motors move in either Direction with Equal Facility; Single Movement Controls from 
Either Platform without the Use of Idle Resistance; Magnet Fields Incased and Thoroughly 
Protected from any Accidental Damage; Best Mechanical and Electrical Construction and 
Workmanship. 














For Full Information, Address 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, New York. 


Dart ELectric Licht GompPany, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CiTy, N. J- 


“G. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT MANUFACTURED FOR 
ELECTRIC CIRCUITS. 
MOTORS > avrowaricatty REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empine City Etectric COMPANY, 


1S DEY S’TREET, NEW YORK. 








Oo. E. MADDEN, {President. E. T. GILLILAND, Vice-President. 
MANUFACTURERS AND 
New York, July 15th, 1889. ‘ g\\ 
DEALERS IN \ 


Dear Sir: 


We are pleased to announce that we are 
just in receipt of a large consignment of 
the *“‘HARDTMUTH-EMPIRE SOFT-CORED” 
ELECTRIC LIGHT CARBONS. We have them 
in 7-16, 8-16 and 9-16 inch sizes. The splendid 
and really wonderful qualities of these carbon 
points are well-known in Europe and in this 
country. They burn with an ABSOLUTELY 
STEADY CLEAR LIGHT, are entirely uniform 
in size and quality, and with a very low 
amperage, (7-16 size=7 amperes), give fully 
1,200 to 1,400 C. P., for from 12 to 14 hours. 

Hardtmuth & Co., of Vienna, Austria, are 
the makers, and WE ARE THE SOLE SELLING 
AGENTS for this continent. 

Will be pleased to give further information | 
regarding prices, etc., etc., by mail at any | 
time. 





Yours very truly, v y yen Estimates Cheerfully Furnished. 


Correspondence Solicited. 


A. 
THE EMPIRE GITY ELEGTRIG G0.,/ YASS) mscon sue rapa ona tate 


Pee ecene cnr won, JARUS ENIAERIG CONPAKT, 








OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


144 & 156 Greene St, GREENPOINT, BROOKLIN,E. D..N.Y. | Foy Electric Lighting and Power Stations. 

















Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, é 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. —: AGENTS FOR :— 
ARMM ti vio BOILER GETTING 
| A ° 
SALESMAN accustomed to sell- | SPECIAL SALE | to burn Anthracite Coal and Coke Screenings, 
A oe ae NATIONAL FEED WATER HEATER, 


NATIONAL ROCKING and 


Creosoted Tubing SHEFFIELD CRATE BARS. 


Excellent references given. — FOR — 


Railway Equipment desires a position with 


ing Motors, Dynamos and Electric | 
first-class Electrical Company. 











Address UNDERGROUND WIRES Gi Oliver Street, Boston. 
’ 
ELECTRO-DYNAMIC, 20,000 Feet at 3 Cents per Foot. 
Care ELECTRICAL REVIEW, | THE WYCKOFF PIPE CO., SEND FOR NEW CATALOGUE. 


P. O. Box 3329, New York. | 


WILLIAMSPORT, PA. | 


ALL ROADS LEAD TO ST. LOUIS THIS YEAR! 
WW EX y ? 


BECAUSE the UNIVERSAL ELECTRICAL EXHIBITION will be held there 


SEPTEMBER 4ath To ocTro BER iothn. 


THIS EXHIBITION is held under the auspices of the ST. LOUIS EXPOSITION and MUSIC HALL ASSOCIATION, in their MAG- 
NIFICENT PERMANENT EXPOSITION BUILDING (costing $750,000), and it will be 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse power of energy are offered FREE to exhibi- 
tors and every facility will be given for the proper display of goods. These goods will be RETURNED FREE. 


SPHCIAL FHATURES: 


An Electric Railway on which will be run cars of the Overhead, Conduit and Storage Battery Systems. 

Police and Fire Alarm Systems and all kinds of Electric Signalling Apparatus IN OPERATION. 

Steam Engines, Water Wheels, Dynamos, Motors, etc., all running. There will not be an idle piece of machinery in the building. 
Music from Gilmore’s Band (which is engaged for the entire six weeks) distributed phonographically to all parts ot the building. 
The Latest and Greatest Novelty in Electrical Music SHOWN FOR THE FIRST TIME. 

Full displays of Wires, Cables, Conduits, Belts, Supplies, Lamps, and the thousand and one products of electric genius and skill. 


ACRES OF BEAUTIFUL EFFECTS AND CURIOUS MECHANISMS. 


The South, West, and Southwest will turn out en masse to see this exhibit. This fiield is the greatest ever put before the electrical 


world. ¢ 
Those who have not already applied for space should write at once to 


FRED, H. WHIPPLE, General Manager, Detroit, Mich. 
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JUST ISSUED FROM THE PRESS. | uae PUBLICATION. 
“The Electric Railway,” "°°™o™=° v*"~= 


BY FRED H. WHIPPLE. 


A new and original book designed to inform the practical | ELECTRIC LIGHT AND POWER 
business man without the use of mystifying technical terms, and | — = . 


formulz. There is information in it of value to the owner, the | 
officer and the employe of every street railway or user of power | 


for any purpose. 
CONTENTS . Address: PP. O. Box 673, Cincinnati, Ohio. 


Heo icetricitye ment Of the Modern Method of Producing | })mq, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price, 


How Electricity is Mechanically Produced. 

Practical Thoughts upon the Lines of Force and the Production | 
of Motion. | 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 














By A. R. FOOTE. 


From the MANUFACTURERS’ RECORD, Baltimore. 


Early Attempts at Electric Propulsion with the Roads now in | This handy and popular treatise should be in the hands of every well-informed 
Operation. American, It is an attempt to present, in a popular way, the merits and applications 
Some of theso-called “‘Systems” of Electric Street Railways. of Electricity as a source of light and power, with especial reference to its use for the 


———— = gg to epg — rene ae S. | purposes of municipalities and manufacturers. The author is a thorough master of his 
one Stress Mabeas fon ~~ oe ppty'ng ectricity for | , bject, and in the compass of about two hundred pages, groups a variety of information 


Some Further Comparisons of Electric Propulsion with other | 2° to be elsewhere easily obtained. 


a Methods. : The volume deals with the Arc and Incandescent Light, the relations of Electricity 
a eee - Poon ery, Sees Fmepenes. tl Electri and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 

Current. ao cam oer ae ae seed power. Much of the information afforded is in the shape of practical essays by well 
The Utilization of Water Powers for Electric Transmission. known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
The Purchase and Care of Good Belts. ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Some of the Possibilities of Electric Street Car Propulsion. Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 





volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 


One Nundred and Fifty Illustrations. interested in obtaining municipal franchises, promoters of Electrical enterprises, and 


manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 
Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


should make it a popular publication. 
TLANE & BODLEY CO, 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY. 


ON BLBCTRICAL tit oh gy | =, 
Will be mailed to any address, postage prepaid, on P adress, 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, THE LANE & BBODLEY CO, 285.t227! WATER ST., 

















FRED H. WHIPPLE, DETROIT, MICH. 


___ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 








Park Row. New York. P. 0, Box, 3,329. sCINCINNATEI, O. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


h of Life. No Glass, consequently no Breakage. Easier and more Convenient 
— fo Handle, High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


























HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
FOR SALE AT 
The Western Electric Co., Chicago, I/II. A. SCHOVERLINC, 








and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 





@ ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
a S. R. BOTTONE. 
! PHILADE ae PA 9 Illustrations. Price, $1 20 
32N.5%5S 


4 COLL. -cRSONS _——--- 
quchs, quiet 





LONDON ENG.I4 NEWGATE ST 

(MANCHESTER.ENG ; 

” “VICTORIA BULLE 

“= —_ ait ~ j | PARIS.FRANCE 

i07 HOPE ST — ‘ on vane : 

CLASCOW, SOOTLAND. : DA) BROWNLEE & Co., 
~ a A HABANA DETROIT, MICH. 


DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
i For Electric Railways. 





- Ganwp ror CaTALocus. 
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The Thomson-Houston Electric Go.. 


MANUFACTURERS OF 


DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAWMOS, AUTOMATIG in OPERATION. 


LONG LIFE LAMPS. 


OFFICES { 620 Atlantic Ave., Boston, Mass. 
( 148 Michigan Ave., Ghicago, III. 


THE E.S. GREELEY & CO., 














Mannfacturers and Importers of and Dealers in 


Cleveland Are Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcela:n and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Coré 
of various sizes for Incandescent Lighting - 
Spikes, Pole Steps, Lag Screws, Drive Screws 
Turn Buckles, Ete. 


NEW HAVEN CLOCK C0O., 


29 Murray Street, New York. 








CENTENNIAL 


WwooD BOX BELL. 
Oak, Cherry, Mahogany, Walnut. 





THIS BELL IS 1-3 SMALLER THAN 
ANY OTHER WOOD BOX BELL, ALL 
ADJUSTMENTS ON OUTSIDE OF 
CASE, MAIN BODY OF BELL MOUNT- 
ED TO WOODEN BACK BY HINCES. 
THIS BELL HAS BUT ONE MACNET, 
RINCS CLEARER THAN MOST 
WOOD BOX BELLS, REQUIRES LESS 
BATTERY AND IS AN ORNAMENT 
TO ANY HOUSE. 


Send for Sample. 





Also for our. Electrical Catalogue lilus- 


Tene Seer S, Hee trated in Colors. 





Shultz Belting ,company, 


UFACTURE 


SHULTZ PATENT FULLED. LEATHER BELTING AND LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 
ngth of tha hide) not tanned but rawhide flled and softensd the interior (whl “Our Belting 
plisble, h cern wn transmits more = than any ‘eee and is the only perfect 
Agents in all cities. nd for trial bel 


is — 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Go., 


GALLAHER, Secretary. Sole Manufacturers, 
Goprrey, Gen’] Manager. 
Dowss, Treasurer 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 





R. E. 
J. W. 
W. B. 649 & 951 BROADWAY, WN Y. 














Nos. 5 & 7 Dey St.,New Yerk | 
Telegraph, Telephone | 
Electric Light Supplies | 


RANDALL'S IMPROVED EXTENSION PUSH BUTTON. 


PATENTED OCTOBER 30th, 1888. 


By attaching a double conductor flex- 
ible cord, with a Presselle or Pear push 
on the end, it can be extended to a bed 
for the convenient use of a sick person, 
or to a desk, table, secretary, ete. Itis 
especially adapted for use in hospitals, 
bedrooms, diningrooms, or any other 
place in which it is inconvenient to g go 
to the wall to press the common station- 
ary push. 

‘We manufacture and deal in every 
article known to the trade. Write for 
prices on anything you want. 

Send for our new complete catalogue 
just issued. 





VIADUCT MANUFACTURING CO., 


BALTIMORE, MD. 


The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


sT. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








OR SALE—A BARGAIN—One| 
93x10, 45 H. P. Armington 
& Sims Engine, First Class con- 
dition. Good as new. Cheap if 
taken at once. 
W. B. PEARSON, 

25 Third Ave., 

Chicago. 


Direct Reading Am-Mmeters and Volt-meters, 


(A. K, EATON’S PaTENT.) 








WM. MARSHALL, Kade ALSO ~ 
F MANUFACTURER. | ELECTRICAL INSTRUMENTS of all kinds 
Standards aSpecialty Manufactured and For Sale by 


Rooms 2 and 4, University Building, New York. 


ROYCE & & MAREAN, 
ELECTRICAL APPARATUS bond 


Telegraph and Telephone Supplies, | MANUFACTURER, 
No. 1408 Penna. Avenue, | P. 0. Box 886, 
Opp. Williard’s Hotel. WASHINGTON. D.C. | 


A. E. EATON, 191 FULTON ST., BROOELYN, N. Y. 


ANTED.—Machinery to build. 
Specialties in CAST IRON 

| to manufacture. Fine solid CAST- 
INGS for Dies, Moulds, Dynamos, 





New Haven, Conn. 








THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 


MANUFACTURER ics’ PATENT 


F BILLIN 
PURE COPPER COMMUTATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 


8 i HO] | ee) | a = 1°) 





DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 





CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
uiwarse VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 








™™ 


TT ie 


Seno FOR CATALOGUE. ' 


THE OLD RELIABLE 
WATER WHEEL. 
JAMES LEFFEL & Co. 










Electrical Engineer and 
Consulting Electrician, 
321 EAST 14th STREET, NEW YORK. 
Tests, Measurements and Estimates of all kinds. 


Sole Agent of the Phoenix Incandescent Lamp Co. 
Lamps for any System and Candle Power 


SPRINGFIELD, O., OR 110 LiBerty ST., N.Y. 
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BUGS AND ) DIRT HAVE NO EFFECT 


oS Ts. ——— 


NORWAY IRON FRAME BELLS 


MADE BY 


J. ELLIOTT SHAW & CO., 
53 North Zth St., Philadelphia. 





SEND FOR NEW CATALOGUE. 





POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for 


Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hicuest ErriciENncy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for Kew Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 





weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


ORG, PA. | 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 





STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 De 
New England Office, Messrs. John Post, Jr. é 


WESTERN OFFICE, 


Street. 
Co., 70 Kilby St., Bosto 


MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 


PAILLARD How-Maceri WATCHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL penne 


Spring” 


Is engraved on each movement 





IMITATIONS, 
18 size full plate movement. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND CUT-OFF 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Milis, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 











Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine Co, 
BELOIT, WIS. 
Send for New Catalogue, 





POWER PLANTS FOR 


Baltimore Office, Movers. Thomas K. Carey & Bro., 26 Light St., Balt. RLECTRIC LIGHT STATIONS 


| 


Designed and Completely Equipped. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. 








% PATENT “K K.” LINE WIRE 











For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, 


ILL. 


Insulated Iron Pressure Wire. 








May 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE 


Q 
iy 
4 





PATENTS. 


Electrical Review Pate Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 


SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 


ELECTRICAL PATENTS A 
SPECIAL FEATURE. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N. ¥. T. J. MCTIGHE, Manager 





The Hational Electric Light 
Association 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8 
Delegates will stop at the Inter- 
national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 
ara Falls. 

Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train from New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters. 


ALLAN V. GARRATT, 


Secretary and Treasurer. 





Manufacturers 





18 Fulton Street, Brooklyn, E, D. 





H. EH. & C. BAXTER, 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


W R ’ E tific Books. 
is Iv YoR sz... 


PARE Row, 
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LL ESS 


WESTINCHDUSE ELECTRIC a0 


Pittsburgh, Pa. 


Distribution by Alternating Gurrents, 


187 Gentral Station Plants, Aggregating a Gapacity of 328,000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 




















(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED * 

















SAWYER-MAN FLECTRIC COMPANY, 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 


INGANDESUGN ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 
Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 
























CENERAL WESTERN ACENTS. 








of the 


2 The Story: Eleni Ligh 
Ore Iie (ory Electric Ligh 


Wire, blac Bape snd Tubing Pamphlet, 15 Pages, by C. ¢. Haskins, Inspector, 
A Description without Technicalities for Non-Electricians, Mailed to any Address, 


Free. CENTRAL ELECTRIC Co., 


42 LA SALLE STREET, CHICACO, ILL. 
SELLING DEPARTMENT Ih IN THE | UNITED STATES. 
CONDENSING OR 
compounp. stews | TAY UT THIN) eee. | Sap 
16 Sizes, 5 to500B. P. Not yet equaled by any form of Engine for ae cing a a 
HIGH FUEL DUTY AND SIMPLICITY. bos he St. we, nae & Co. 
STANDARD. % {5.0 i's ee te | ae 
8,000 in use in all parts of the Civilized World 00 Cagiel Avenne, Fc 
JUNIOR, 6 Sizes in Stock, 5 to 50H. P. Ee Granitest. {Mac ; 


21 and 23 Fremont St., Parke & 


AN ~~ ENGINE CHEAPER THAN A SLIDE VALVE. ; ; St., Park Mick. Oe 
Eee | EWES linghouseMachineCo c BSRg [nmi team 
All the above buil gow ‘ 66, Pete Be coment 
ge ve t strictly to Gauge with Int eable Parts. Imp. & Mch. Co. 


Carried in Stock. Illustrated Catalogues. PITTSBURGH. PA. U. S. A. TENN. . E. James & Co, 


























— IN — 15 CORTLANDT ST., NEW YORE. 


NEW YORK CITY _ Engineers # Contractors, 


| CENERAL ACENTS, 


— ror — STRAIGHT LINE ENGINES 


Will be mailed to any address, postage prepaid, on receipt of price. Address, 
o | BOOKS ELECTRICAL REVIEW PUB. COMPANY, 


















UNIVERSAL, LIGHT, OR PLAIN FOR 3 Park Row, New York. P. 0. Box, 3,329, 
HEAVY WORK. if 
ALL SIZES READY FOR QUICK DELIVERY. BB = capt Al EN GRAVING, © 
MACHINES SHOWN IN OPERATION =——— ae ~ Q 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR T.LUSTRATED CATALOGUE. 








WwW te j T 2 Catalogue rt are ee | Senp FOR ESTIMATES aaa ICAL 
1 8. | 
is PARE ROW, NEW YORE. OF CATALOGUE & iti, 
Or EveRY DESCRIPTION. 


NEW ENGLAND — R. T. WHITE, 


BUTT C0., 12 Pearl St., (Room 6), BOSTON, MASS. 






















IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


FOR COVERING 
BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


TELEGRAPH, eee THOMAS ASHBURNER, W Kansas Ci 
TELEPHONE oo ae ee 
 ELECTRIC-LIGHT WIRE A. B. GC. oF ELECTRICITY 


By WM. H. MBADOWCROFT. 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 
































SINGLE AND DOUBLE Endorsed by THOS. A, EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE Marg — 


Ls a ‘A clear and comprehensive little treatise.”"—N. Y. S 
, 4% \- Plectrical science is making magnificent strides, and this book fills a useful office, in setting forth 
’ < the featz >res and characters of these advances.’ Brooklyn Times. 








The need of such a book has undoubtedly been felt by many........ we predict for it a splendid 
Of every Description sale.’ ithe Age of Steel. 
for Silk, Worsted A book like this should be largely read.”—N. Y. Herald. 
and Cotton Braid, “Phe book is well illustrated, and no pains have been spared to make it accurate and reliable through- 
' out.” —Electrical Review. 
— ra simple language the author lays bare the secrets of Electrical science and application.”"— Electric ral 
Ww ” ld. 
FINE CASTINGS A “A vast amouut of useful importance.” — Washington Post. 
SPECIALTY SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 
ae FRANK F. LOVELL & COMPANY, 142 & 144 Worth St., N. ¥ 
16x24 DOUBLE BRAIDER. ere ee 
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SEND FOR CATALOCUES “™ “rma” 


Manufacturers and Dealers: 

ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 

TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 


We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper. 
ience, we consider the best wire for the purposes for which it is intended. 


Western Electric Gompany, 277 South Glinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 


3 Al 16 Market Street, | SE 
y cnIcade, i, “fh 


General Electrical Work, in all branches of - Le 
Electrical Engineering. Consultation, eto. | ks Bi 
Correspondence confidential. TRY ME. | = 











WELLINGTON | 


’ Belt Holder | 


The simplest, cheapest and 
handiest device in existence | 
. for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. | 


WELLINGTON, O. 








a 

















Vol. V. 113 Liberty St., New York. $2.00 Por Year. 
THE CONTENTS. Is the Best Ad- 
Each i sontains 120 es or more, 
STREET RAILWAY including 80 pages of reading matter and | Vertising Medium 
| illustrations through which to 


‘JOURNAL, | A Directory of Senet Rethwnye in 
the United States and Canada. 
118 Ldberty Street, A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 


nce vanrcts| PH OSPHOR-BRONZE 
ae TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


reach Street Rail- 





ways. 





» S12 ARCH ST. PHILADELPHIA Pa.U.S.A. 
2) b) | | ORICINAL MANUFACTURERS OF PHOSPHOR- 


| BRONZE IN THE UNITED STATES AND OWNERS 








Lhe dpho Sronge.| OF THE U.S PATENTS 
MANUFACTURERS 
a. , | J. E. JEFFORDS & C0., 
The Celebrated BALL DYNAMOS and LAMPS — Root Electric Gas Lighter. — es os 
ce wary By this system of Elec- '25 sia dam fey ny ony es od tes bentnces. 





— 2716 to 2788 Salmon St., Philadelphia, Pa. 


tric Gas Lighting, house 
and fixture wiring are 


di ’ ‘ 

teen BALL AUTOMATIC 
independent. Full in- CUT OFF ENGINE 
formation will be given MADE ONLy 


on application 





ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 














light with the minimum of expense, both as to the Liberal terms to agents, T ad LLENGINE ee) 
power required and the cost of repairs. Root Electric Gas Lighting Co., f 1 HEBA a) 
For descriptive Circulars or Testimonials, address ne rE Te Teen == 
ieee eno tegen York Cit B L ELECTRIC LIGHT co., FRANKLIN 8S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS. 
. ” Y. 18 Cortlandt St., N. Y. City. 








— TRADING AS — 


TONS, THE AR T | 
= ONES PARTRICK # CARTER 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. | ieee sie timate 
CLOSE RECQULATION, | 


ECONOMICAL OF FUEL, | 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
OVER 2,500 ENGINES IN USE.| . & 


— SEND FOR CIRCULAR, — . 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR. 


AMERICAN ELECTRICAL DIRECTORY FoR 1889 No. 144 SOUTH SECOND STREET, PHILADELPHIA. 














PRICE, 85.00. | ESTABLISHED 1867. 
The best and most permanent medium for advertisers in the electrical 
field. | July 13th, 1889. 
The work reaches every electric light and power company in the coun- | TO THE ELECTRICAL TRADE: 
try, besides telegraph and telephone companies. Our new 1889 catalogue has been received from the printer 
This year’s issue enlarged and improved. and is NOW ready for distribution. This catalogue and price-list 
Lists and reports of electric light and power companies, reports of | should be in the hands of every one who contemplates purchasing 
Nationa] Electric Light Association, useful tables, etc., etc. ELECTRICAL GOODS. The book is fully illustrated and priced, 
Send orders for copies of book, and for advertising space to STAR and many novelties are listed. Will be mailed to any address 
IRON TOWER CO., Publishers of upon application. If in the trade, and discount sheets are 
: . : s siness card. 
American Electrical Directory, Fort Wayne, Ind. | ante’ Send Business card PARTRICK & CARTER. 





KHE NATIONAL CAREON CO. 


CLEVELAND, OEIO. 
MANUFACTURERS OF == 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 

















July 20, 1889 ELECTRICAL REVIEW 23 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Eto. No Reversing. No Water, No, Noise, No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 11 Arch St., PHILADELPHIA, 506 Commerce S8t., 
CHICAGO, 42 La Salle St.. KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St 




















snalirintines EDGO SYSTEM 


Double Cylinder Law Battery. Oynamos, . 2%  Voltmeters, 
Ce 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. | S 
ire INTE FAR, Motors, o Ammeters, 
Bx. = 


























The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 21¢ pints of solution which is nearly 


double that in any other cell ! Batteri es : 
j 


No Running Over or Greep- 





ing of Salts. | : 

— pvr oem Complete Electric Light#Power Plants 
b es No Renewal of Negative | 

am... ‘Gare. | Towns, Offices, Residences, Factories, Theatres, Ete, 


Costing nothing for_Renew- 
als except for Zinc and 


| ° ee 
feu satel” Street Cars Equipped ==— 
White Flint Glass Jar. | 


sack tunerod torr.  —= For Electric Propulsion. 


= > Lock Seal Top. | 
Pure Zinc. | The oldest and most experienced Electric Motor Co. in the world, 


—— FOR —- 








Pure Sal Ammoniac. 
Fewest Parts. 








414 ins. square, 7} ins. high. 


mur arencarunraas™“"" The Electro-Dynamic Co. 











CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, | 





CENTS : } WRBARD wae see Gea ee OF PHILADELPHIA, 
| Main Office, 224 Carter Street, New York Office, 
The Law Telephone Co., Sole Makers, Philadelphia, Pa. 44 Broadway, 


112 LIBERTY STREBT,- - - - - = - ararw rom: | Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 




















ELECTRICAL REVIEW July 20, 1889 


For Wayne Jenney Electric Light Company, 


EO RT VW  AYVWNE, IND 








MANUFACTURERS 
OF THE 


SLATTERY |NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 


The most carefully worked 
out and Complete Alternating 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. oe ght oo, 61 ee” 
CHICAGO OFFICE, 185 Dearhorn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 


Ee. ADAM SUC’S;s CITY OF ' MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25 & 22 TENTH AWVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled _by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. cr, THE CELEBRATED 

















Detailed Estimates made and Contracts taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM 
THE STANDARD PAINT GO., 
ARG AND INGANDESGENT LIGHTING 


CENTRAL STATIONS, 59 Maiden Lane, N. Y. 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address, ° 
EUGENE T. LYNCH, Jr., Consulting Engineer, RALPH L. SHAINWALD, President. 


120 BROADWAY, NEW YORK. | 














ELECTRICAL COMPOUNDS. 














